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On the PalcBoht/drography and Orography of the Earth's 
Surface^or the probable position of Waters and Continents^ 
as well as the probable Depths of Seas, and the absolute 
Heights of the Continents and their Mountain- Chains dur 
ring the different geological periods. By M. Ami BoUfi". 
Communicated by the Author. 

(Continued from vol. Iv., page 316.) 

But we give the means to determine approximatively this 
value by another way, so that it is possible to control this geo« 
gnostic bathographic mode of determination by the more geo- 
detic one. Another control is given us by the estimation made 
by Humboldt for the maximum of the medium of continental 
heights, and the height of the point of gravity in the volume 
of all continents above the present level of the sea. He was 
led to this by the evident errors of Laplace, who estimated 
4000 feet the middle elevation of continents. Humboldt 
found 157*8 toises, or 307 metres, or 942 feet, for this value, 
but he left out of consideration and calculation the whole of 
Africa, where there exist immense plains, as well as very 
extensive plateaux, and even in the south-east very high and 
extensive chains. Nor could he have had, during the time of 
his calculation, an exact idea of the greatness and altitude of 
the lofty plateaux and plains of Noi'th America; and he 
must have overlooked also all what is called the polar 
countries or islands, where high chains are not uncommon, 
especially at the Austral pole. For that reason A. K. John- 
ston differs already a little from Humboldt; for he admits 

VOL. LVL NO. CXI. — ^JANUARY 1854. A 
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in Europe, instead of the 106 toises of Humboldt, 671 feet; 
for North America, instead of 117 toises, 748 feet ; for Asia, 
instead of 180 toises, 1152 feet; for South America, instead 
of 177 toises, 1151 feet. We arrive in this way at the 
probability that Humboldt and Joh'nston*8 estimations are 
still too high ; but as in our way of reasoning, we must 
also take into consideration all the parts of the earth's crust 
which form submarine protuberances, and add liiis value to 
the one admitted in continental parts above the sea level ; in 
this way we must arrive evidently at a higher estimation of 
middle height or thickness, and this will not be far froni 
1500 to 2000 feet in height for the last wrinkled pellicle of 
our globe under imd above the sea level, which we thought to be 
able to establish for our whole water-covering of the oceans* 
On the other side, the values of the elevations and sub- 
«idenoes, or high and low parts of the earth's surfiaiC6» being 
equal, an estimation of the maximum for the middle height 
of continents gives us the means to calculate the whole 
quantity of sea water through the mutual surface contents 
x)f land and water. The mutual relations of these is said 
to foe about 1 : 3 or 2|, but according to Lyell, it is 1 : 4, 1:3. 
He admits for the whole earth^s suriace 148,522,000 square 
^iles, with 37,673,000 square miles dry land, and 110,849,000 
square miles of water (Principles, 1836, vol. i., p. 21 6), In 
following Laplace's old error of giving to the middle depth 
<^ the seas 2 miles or 4 leagues (Menu Acad, de Se. Parte, 
1776), we arrive at a quantity of water of 55,091,600 cubic 
leagues, orevenfor all waters on the earth's surface 110, 188,200 
cubi(5 leagues of Breislak (IneUiut, OeoL, 1818, voL i., p. 48). 
If Kant fixed the middle depth of seas to half ageographioal 
mile, and Keil to a quarter of a mile, old De la Methme was 
still more near the truth in admitting only 1200 to 1500 fe^ 
for this value.; and by that way he was able to calculate the 
quantity of the sea water to 1,530,320 cubic leagues. He 
added also that if the whole earth's surface were flat and covered 
entirely with water, the depth of it would be only 700 feet, 
according to the admission of the mentioned value of ttie 
quantity {TJieorie de la Terre, 1795, vol. ii., p. 347). 
' Be la Metherie's estimation of the quantity of water must 
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and Orography of the Earth's Surface* 3 

be too great, if other calculations conduct Roiet to believe 
that this value is 1000 times smaller than the volume of the 
compact parts of the globe (Traite de Geologic^ 1835, p. 15). 
The volume of the whole spheroid would be, according to- 
Breislak, 1,230,320,000 cubic leagues ; according to Daubuis* 
son, 1,079,285,800 cubic myriameters (Traite de Oeognosie, 
1»19, vol. i., p. 26) ; and according to Reviwe, 1,082,634,000- 
K. M. Beudant allows the quantity of the water on the 
globe under two millions of cubic myriameters. 

When we have once the true value of the sea water and its 
basin, we can logically conclude from 
this the value of the dry land. But 
here is the place to remark that the 
highest chains are placed always 
only upon the greatest protuberances or vaults of the earth's 
surface, which is quite natural ; but together give an indica* 
tion of the maxima and minima values of the elevations upon 
the whole globe, as well as in each country* In other words, 
if we find heights from 24,000 to 27,000 feet in South America 
and the Himalaya, or similar cavities in the Austral seas, we 
must not believe that there exist in the earth such a force of 
elevation or subsidence ; but that only the last elevations- 
have taken place upon a soil already elevated upon a vault 
of the earth, and that in the same way the subsidence has 
happened on parts already subsided. It is yet possible that 
a chain may be wholly upheave^ in later times ; but our. 
Alps in Europe shew us that we can hardly admit of a 
single elevation of 8000 feet at once, for all the summitsi 
and pinnacles which reach above 10,000 feet did gain thia 
height only by the inclination of their ccmiposing beds. On: 
the other hand, a yet unknown physical law has established 
an intimate relation between the value of the greatest eleva^ 
ttons or upheavings, or highest mountains of each continent 
and their relative individual extent. A kind of scale of this 
description is furnished by the Himalaya, the Chimborazoy 
and Mont Blanc, three continents of unequal greatness. 

The same relation is to be observed among the cavities of 
the earthy for the greatest sea depths are in the Austral seas, 
where the extent of dry land is to ^t of water as^l : 16^ 

A 2 
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The same may be said of the southern part of ihePaoific, 
which is as large as all <£e eontinonts together. On the 
contrary, in the Northern Oeeah to the 5CNih lai. norths the 
sea has only a relatiye smaller depth, and the dry ImmI fiUs 
np there nearly ae much space a« the tvater. 
' We may observe, probably, that ike vrieanio acttioii -may 
modify our conclusions. We find, f6r instance,* in Moiirt 
lilanc only metamor][>hic recks, and in the Himalaya,' seicohd- 
ary slates, and the highest pinnacles of the Andes nothing 
else than volcanic cones, so that we can only compare the 
height of the old vaults upon which these volcanic matterd 
were united. 

Volcanic action is stiW an agent very little known, and its 
force of elevation has not yet been determined. When we te^ 
on certain large Volcanic islands, heights like fliose bf-Mbni 
Blanc, for instance in Sicily, at Teneriffe, &c., and' even stitl 
higher peaks in other volcanoes, those immense acemnttlatioM 
of igneous matters do not decide the question, if the voktiftote 
force has been able to elevate a Chimborazo at the height of 
24,000 feet from the mentioned normal sea-depth of iBOO 
to 2000 feet. According to all our observations, it^tat/oft 
the contrary, be admitted, that the volcanic islands give us 
the limits of the volcanic force of elevation, and that in otiier 
places the height of the base of the volcanoes enables us to 
judge of their extraordinary altitude. In that way we bee 
the lava flowing constantly from the crater of tlie Eirauea 
volcano upon the isle of Hawaii, which is only 3800 feet in 
height. We see volcanoes like Etna ejecting periodically 
stones to a height of 6000 feet, but the lava flows only 
through rents in the sides of the cones far below the high 
summits. In the Andes, whose trachytic domes predomi* 
nate, the eruptions are also below, and the ashes and smoke 
go out above. This position of the volcanoes of South 
America upon the earth's vaults, may possibly explain how 
the volcanic phenomena and earthquakes in those cotmtries 
are much stronger than elsewhere, because the action takes 
place under a covering filled with more rents, and more ea^ 
to be moved, being already bent to a vault. Generally, 
the higher the volcano, it is the more easily moved ; on the 
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contmvy, the lower, even when suboiarine, the motions ore, 
the more difici»lt^ and its effects more local. For in this 
resides probably partly the difference between the present 
and the former activity of volcanoes. These have lost very 
little or nothing of their foi*mer excitiAg cause, but only the 
seoonAary circumstances of their possible ejq>ansion by this 
fotxse have been modified by time. 

Let us contiaaetour approximative estimation of the MeighU 
of (Mains in the primitive periods, according to the mentioned 
depths of the various seas at different times ; the highest 
bills in the IVimary period would be between 1 500 to 2000 
feet, in the Zechstein period already 3000 to 4000 feet, in the 
Trias time 4000 to 6000 feet, in the Jura period 6000 to 6000 
feet,, in the Chalk time 6000 to 11,000 feet, in the Tertiary 
period 8000 to 20,000 feet, and in the Actual, 10,000 to 
26»000 feet. The middle value of these highest pinnacles 
would be for the period of the Trias and Jura about 4000 feet, 
ia the Chalk period 8000 feet, in tlie Tertiary period 10,000 
feet, and now it would be 12,000 feet. 

The mawfUains neoot in height would have increased in 
exit at frem the oldest times till now, as well as the inclined 
planes under the sea level. The greatest height of those 
chains may have attained in the Trias already 3000 feet, in 
the Jurassic period about 4000 to 5000 feet, in the Chalk 
period 6000 to 8000 feet, in the Tertiary time about 4000 to 
10,Q00 feet^ and now they measured 6000 to 12,000 feet. 
Their middle value would give only 2000 feet in height for 
the Trias period, 3000 for the Jurassic, 7000 for the Chalk, and 
8000 for the Tertiary one. 

The greatest height of the hilly countries may have been 
in the Primary period 1000 feet, in the Zechstein 1500 feet, 
in the Trias 1600 to.l800 f^t, in the Jurassic 2000 feet, in the 
Chalk 2500 feet, and in the Tertiary at least 3000 feet. Their 
middle height which varies now between 1500 and 3000 would 
have attained in the primary times only 600 feet, in the 
Zechstein period 1000 feet, in the Trias 1500, in the Jurassic 
1000 feet, in the Chalk 2000 feet, in the Tertiary time 2500 
feet, and m the Alluvial 3000 feet. 
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On the Middle Heighi of the lowest parts of the Continents^ 
according to Humboldt and Johnston* 

We can limit the estimations for each continent and can 
draw the conclusion how small that height must have been in 
the Primitive period. In Europe the middle height gives now 
only the middle value of 300 feet. As the middle value of 
the highest chains of the mountains of middle heights of the 
hilly land in the Alluvial period, is to that in the Primary 
time about 4 or 6 : 1 in the Zechstein, about 3 : 1 in the Trias, 
2 : 1 in the Jura, as 2, 2 : 3 in the Chalk, as 2, 3 : 8, and in the 
Tertiary as 2, 5 : 3, we obtain by using these researches in 
the middle height of the lowest parts of the continents in the 
different Primary periods 60 to 80 feet, in the Zechstein 
period 100 feet, in the Trias 150 feet, in the Jura 180 feet, in 
the Chalk about 200 feet, and in the Tertiary 250 feet. These 
values are naturally contrary to those of the cavities of the 
parts of the sea bottoms which were the nearest to the shoreft 
during the different geological periods. 

With the aid of such philosophical collections of heights 
as Strantz gave us, (Berghaus* AnnaL, 1830, vol. ii. ; 1882, 
vol. vi. ; 1835, vol. vii. ; 1836. vol. xiii. ; 1889, vol. xix. ; 1841, 
vol. xxiii.), one might with some difficulty establish by ap- 
proximations similar values for the breadth of the chains, 
the height of the plateaux and cols, the breadth of valleys, 
the length of the course of rivers, &c., during the different 
geological periods. I may only mention one of these, viz., 
the angle of inclination of the low lands and of the lands of 
the middle heights for which Strantz adopts for the first 6** 
to 10% and the Ifltter 10*^ to 20^ These values have in- 
creased always from the older times till now, a fact which 
shews the necessity to admit in the Primary times not only 
a much flatter land than now, but quite flat shores. Quite 
the contrary must have taken place in the chains, because 
the higher were not protected as now by so many mountains 
of secondary height ; so that the angle of inclination of these 
last is much smaller than formerly. Generally this value 
rises with the smallness of the hill and diminishes with its 
greatness. But this value of the inclination of the plane 
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mudt hi^T6 diminished in the hills from Uie beginning till now, 
A faet ^H^id), on the other hand, conduots us to admowledge 
that the current of water, their destructions and aHuyium, 
BHKit have been much greater tiiie more we look back to these 
primiUre times* Probably about the chalk period the beds 
of rivora may haire become long enough to equalize the re- 
aults of the greater angle of inclination with those of the 
shorter b^ of these. 

Let us try, lastly, to determine geognostically the chief 
places of the eonUnents in the van oiw geological period^ ^^ 
going back from the present time to the oldest. 

As the subsidences increase always in a certain arithmetical 
progression to ihe newer, and the elevations follow the same 
scale, it is clear that the present world must have possessed 
much more dry land at the beginning of things. 
, Xn the alluvial time great countries have disappeared to 
the NNW. and west of Europe ; this we may suspect by. the 
position of the greater parts of the low land,— by the chief sub- 
sidences in Europe and Africa,— by the destruction of part of 
the Tertiary beds and basins,^-by many islands and many 
shallows of certain seas, as between Norway and Spitzbergen, 
in the German Sea, in the Gulf of Bevin, &c. But according 
to our observations they may have existed already in the old 
alluvial time (Proceed. Vienna Acad.^ January 1862). The 
myth of the lost Atlantis may well be a true tradition. 

In North and South America similar relations indicate for 
the same period of time subsidences in the north-east direc- 
tion for North America, and in south-east and south-west for 
South America. In the mean time was found in the Pacific, the 
great equatorial cavity in Southern Asia, especially that 
amongst the Indian Archipelago and east of Africa,— a subsi- 
dence in the south-east direction. 

In the tertiary period numerous basins indicate many great 
^^eas which did cover the lowest parts of the earth's surface, as 
I have detailed it already in the Proceedings of the Vienna 
Acad, for 1850, pp. 96-102 ; and also less completely else- 
where. As these parts form the largest portions of the earth's 
surface, this relation alcme convinces us that much dry land 
disappeared in later date under the ^ea. In the same 
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geognoatical w^y I haveajbewn the pWeihuA tbe Mi^tiM 
oocitpieA in oW^r period*. Dwing fiw A}\vm9klMrm » gQ#<l 
dea} of^^ml foiled by l^eHiaiy beds, Ch^k:^ J^m bedS|,Md 
even by Pwrn^ty fossiltferons 4ii»d Gry;8UUiiiiB rock%«i^^ 
in. the. Atlmitki, wd in the P4i(»6etl^.coHntrie8 tf^t^i^^ 
: peiff ed; may .b^e belom^ ixy ih^ tert wy^ p wnary^ a^d cfyp- 

Iwd ba>yft 3wb$ide4 briwgipg^ to^all tbe fwr ^jJaaceBiof rfor- 
mations. ., :. * . ' , , . . 

In tb^ i>JidWte 4«d/o fc^ isecondcwy ptriod% i4 it<)iiU aeem 

/ttiaAthercoimtrieb lyifo£Ott,eqiifttorial Imefl i» tkePaoi^e^id 

:i^p])a<»i the /Australian (tiMHiirieSi whiehhaid again sbbaided, 

as^/wrell as^paH'oftfaedryllaiid of boih peninanlaa m^iMhi- 

• staA^ ' The aiocQiidai^y formations do not appear in tbesejlatltr 
coUnirfea^ be^au^e tb«y ^uld Bot be formed the9>6; •^Aoeooi- 
ing to Biniilar considerations^ it may iqipear pirdbabl^ttalfa 
part at least of Eastern America and a par^-of Wcfstam 
Africa were agaan put underwater bf subsidenMh ' ikfis 
possible that the rent of the Red Sea took its or^iniaiii^t 
time, for it is surrounded by mueh chalk and tertiary rddts. 
Later, at the end of the Jura time, on the contrary; tiMe 
countries must have been thrown up, and the motiott'nioat 
have lai^tcd till the AUuml time. This we prd^e by Ibe 
obalk m^untaftis, and the now dry tertiary basins. 

In the Primary period were islands in all seas, esp^ally 
distributed in an eq«raierial direction, because this position 
ooii^ides most with l^e density of the oentriitigid A>]<ee, 
which had not then attsined its present limits in tlie pi^oc^s 
of rotation. ... 

Before we conclude^ we may observe that later observa- 
tions will eertainly eompleto t^is essay. Through the {pro- 
gress of palaeontology, and natural bistory; tsootogistr tand 
botanists have been able not only to restore and delineate to 
us the old fauna and flora, but they have also deciphered the 
philosophical plan of the origin and development of organic 
nature. In the same way, geology and physical geography 
will illustrate the once palseohydrography and orography, and 
follow nearly all the changQ3 in the palsBopIastics of the 
earth. We shall obtain then, as complement of our actual 
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" gtobupctbt maps, others for each period of tfme ; and to the 

'last will beHndleated tiot only tb« placd of theTarious for- 

' )illktl6f>s, hnt also the vaTues of thetairiotis elevations and 

Stibsidenecs. ' These values wfll cotwlst ihlhe indications of 

'Ifce hilght; extent, and breaifth, of the ehaciBS,'c* the angle of 

itdinatioti t)f *h6se asv^ell as oPtih^ beds of rl^eWj the depth 

f of thfesoas.the tettipehtttli'e of the drflRWrent periods^ the mag- 

hetto pSienomena dnrmg thesd pei4ods, and, last, the general 

geography of the diiferent fossil flora and fauna. " 

^ A begini^sg is tnaftde in ihisi^ay w4h the P^ato^^hifdro- 

' ^<^^ And Oitographf^ b«i V^ polssophyBics are harffly 

«tudikly and ev«n less the paliooehemisiry. We hare got 

^Tteryfetr noiioiur on paleeometoorology and paiaef^tempei^tiire 

''«ti thermits, a» for instanoein tiieobangts jpq the iaotbevmal 

'Uniem /ia ilie geoiogioal times (£cr/. See. Oeol^^ 1848^ vol. v. 

i;pu;S76). The pabeomagnetisHi^ coimeeted intimately with 

rrte^eirattrre oh^ngesi will alia give rise to most interesting 

<difib0Tafi«8, and even to raagi&etieal uMifis in the various 

tg^okgioal'periods. Upon pa]»obydrology, I may soontreat, 

-abdiupon pslsBopotanogmpby I have selected a few facts 

.airtoady (ifitftn.. of the Vienma AcacLf 1861, vol. iii. p. 89). In 

rA lat^ po^r I have shewn, by the various degress of heat 

in the tberpnal waters, where many different vegeitables and 

animals of higher sad lower classes may have lived, and 

tbM the temperature of the sea, at the beginning, could not 

:ihav^ been'so great as philosophers thought. The maximum 

pf tiiat temperature could have varied only between 70° and 

^.80'' C. r but in the general one I found only about 30"" or 40% 

like Sir H. de la Beche {Bui. Sac. Geol for 1852, >-al. ix.) 

.The^ last iLnowledge mankind will acquire is that of Palceo- 

a^rpjfiomttl buta proper knowledge, of this branch will require 

> -many eenluriea of thoae* 
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Chi the recent Progress of Ethnologj/. By Richard CuLh, 
Esq., Honorary Secretary to the Ethnological Society, and 
Corresponding Member of the Historical Ipstitute of 
France.* 

Two works by Dr Latham, one of our fellows, have beem 
published during the year — ^^ The Etknolo^ ofEunype^^ and 
''The Ethnology of tlie British Isles.'' These aw raluabU 
additions to oar literature, and bear the characteristics of 
Dr Latham^s vigorous mind. Much of the master is neees- 
sarily familiar to us as admitted science ; and not a little 
containing his own views has already appeared in his former 
publications. Dr Latham is doing good service to eur science 
by casting doubt and uncertainty on much of that which is 
believed to be true, but of which the evidence is unsatisfae* 
tory. Thus, in a former work, he drew attention to the 
limited data on which Blumenbach erected and eulogized his 
Caucasian race ; he now draws attention to the Saxons^ and 
displays with ability his view of the place which they occupy 
in English history. And this view is not very flattering ie 
the vanity of those who boast of Anglo-Saxon origin. 

One of the great questions of European Ethnology, the 
origin of the Etruscans, has t>een again discussed dvring the 
past year. This subject has occupied the attention of some 
of the profoundest scholars of our times, but unfortunately 
with results much disproportioned to the labour which has 
been expended. It is a question that only scholars can dis- 
cuss, for the investigation is historical, philological, and criti- 
cal, on materials collected both in ancient and modem days. 
Dr Donaldson has, with praiseworthy industry, in Varrcmia- 
nus, second edition, along with treatises on the Dialects of 
ancient Italy, given in fuller detail than in his paper read 
before the British Association, the evidences and data of his 
views on the language and consequent origin of the Etruscanfi. 

The population of ancient Italy, as Dr Pricbard (Ph/sieal 
Hist., vol. iii., p. 203), has shewn^ may be conveni^tly thrown 
into three great groups, viz. ; — 

* From a copy commanicftted by the Author. 

Digitized by CjOOQIC 



Mr Otttt on ihe recent Proffress of Ethnology. 11 

1. The Umbrtans, who may be deemed to be the earliest 
known inhabitants of North Italy, i. e.^ of nearly all Italy 
lying between the Alps and the Tiber. 

2. The Etruscans, who at a remote period dispossessed the 
TJmbrians of a great part of their territory : they called 
themselves Rhas^na. 

8. The population of Italy south of the Tiber consisted 
of several nations, termed Siculi, CEnotrians, Aborigines, 
Latins, Sabtnes, Opici or Ausones. 

Br Donaldson's view is, that the Etruscan language is in 
part a P^lasgian idiom, more or less corrupted by contact 
with the Umbrian, and in part a relic of the oldest Low 
€>ermttn or Scandinayian. 

Scbolai*s in general deem the Etruscan to be a composite 
language. Dr Lepsius adduced evidence to support his view 
that the Etruscans were Tyrrhenians or Pelasgians, who in- 
vaded Italy from the north-east, conquered the TJmbrians, 
and took possession of the western part of the district for- 
merly occupied by that people. Dr Donaldson claims to 
have discovered a Scandinavian element in the Etruscan lan- 
guage. The evidence, however, which is adduced in support 
of the existence of such an element is considered by high 
philological authorities to be as yet unsatisfactory ; and it 
appears that our knowledge of the Etruscan language is 
nearly where Niebuhr left it, viz. that aifil ril means vixit 
<$nno8* 

Professor Newman in his Segal Rome^ an Introduction 
to Roman History, has ably stated the leading characters 
of the Ethnography of ancient Italy. Professor Newman 
shewed years ago, Classical Museum^ vol. vi., that even 
Cicero's Latin abounds with intrusive Keltic elements ; and 
especially that the Sabine was related to the Gaelic. He 
considers (" Regal Rome^*^ p. 18), that the primitive Latin 
must have derived its Keltic infiision through the Umbrian. 
Mttller, as quoted by Prichard, observes, that words belong- 
ing to the barbaric portion of the Latin language abound in 
the Eugubian tables, which are Umbrian. Yet he admits 
that the dialect of these tables displays considerable analogies 
with the Greek. And Grotefend had long ago shewn that 
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^&k^^JtthAm and LiMn'buve an^to^vi^vooilmlaryd^Miifr 
m'^h;^ 11^ til Ai ithey ftbdMct in ««al6gtyiis grMirmfttiicil ^ fobnifc 

to reconcile. But whatever was the mediam tbrooghiwhitii 
ilhe^d41o element w«tf iD4foduced into 'tUe JUMiiii lahgiiage, 
M^^^h^^liagt'^^AVith tlid I¥ofesl(«t<>tfaii;t the Kellde isi iiie ial- 
tv^MWo' eUintat^ iMjciOb^ in- Httttverow intflahbes, :the wdvA 
<whto& »-coifamoQii>ito'4l|e']twO'lMgaftge8iiftd8ofaited antiihe 
liatii^.'wfaTleiiiiitise'Kebiedt'is oneof afaiaily.'. Xhft. qn^l- 
lion^imfEjt BtiB. bef^sk^d^ Wih4» are tiadiXJmbrifrasl It is kcikt 
that the Umbriau language is cognate with the Idulinl btt4<ite 
precise affinity hasydijto be/riiewn. Br Lakhani' {V^tieiits of 
.Maw^ ]^ ii54)5 because Liry aa^s the laiBgwge& lof £tr«ri» 
anfd Rhseitiil'arte':Alike,v tiinks the fitrusaans and RbsdaaUB 
iireon^. people ; ^e tofi^mst at their higbesit refinetniebnt* itlfe 
latter at their greatest rudeness : and also ooaadem tto 
stock to be indigenous ta Noirthern Italy. It appears ^*ine 
that we lack eridenoey and, unfortunately, for theit^ rqnstft- 
tion, scholars are dramng wider ooDrchuucns thiuot^ dire Avai?- 
Tallied by the facts. , . ,» 

An able paper on the Boma^ic. lafngvsagea df ^tttetGrifioiis 
and Tyrol was read last session by Br W. IVeund»!<m6 j^f olir 
Fellows^ in consequence of which the Berliii Koyal Ju^ea^ 
of Sdene^s has giv^n him the diaige of a coiamia»ion to j^tQ- 
c^d> tX ithe Qorevnment expense, to ancient Bhadtia, ta maii^ 
philological and arcfasBologicai reseaFches^ so as to thf*o)t^ia 
light, by iSELt coHeetioQ of nt^w fiMt8,*upen«tbe aaoiefit inhabi- 
tants of .^truriay the Grtsons, the Tyrol* and-tbe soiith^eadt 
of Upper Italj% - - ,\ ■- 

The next contribution ta European Ethnology^ during^ the 
year is an tat^count of the. ancient inhabttaoits of Yorik^bii^, 
in M^ Ph&lUp's^excelUni work: On the.jRivtreu M^unimWt 
and ^eaooaifl ^f Yx^rkihire^ Md Fhillrps. tiepmdueesi YtiMr]^- 
shire id the timo of the fiomans, and; sbewfl its 4uc(^9llivo 
phases under the Anglo-Saxons andBaneda . Hii^Mfry^opsis 
of its faistory dulling thai long period isjoonoisfe^.lmd.ie^Qar. 
In an able chapter oki the Races ^f. Mm^mYofrk^Mp^t :Mr 
PhilHps saysj-^^* If, withoutregardtoany reaVar.avy^qi^ 
evlde^i^e ^ tiwr nationlal origiii^ weiatttnipA >t}9 k^^^ ^Q 
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Mr Call MMi ihe ^nheemiPf^&ffre^s ^ E^tHolb^^i XS 
«)tiiail poimlfttion /of /Yoritabim into iMhIniil 0K>)ipi^ i«e Bl^di 

i|nenily>di8tmott^«t MDftoo :oonf«a^ bjF tuMfobaog^T of 

^ieitentdry i{toitii^B». . »■•.:"•;;'..;,..; 

. V ." 1m iTftllj flacge-^boimliinu^oulaFTpfrsaos ;t YtAftg^.lot^^ *"««•• 

llM*^fODmplMlottiflMtt,0r. florid^ eyee bliue,ior/gmy irMiiriliighit 

Omowiiv or veddiakiT Smb fftDaond iB4dl fMrt3.ofiitbje.«Mmivjr 

fdrmia oonniterable pard <off tbv ^epttlationjrr Ja )tbe Noiftfa 

-SMIng; 'from'Uw :Ba8t•rAlCoa8t^io'tl«l^lw«Btc^ 

ik^ -mny plentiful. UBimd^efei < fatoiBtti' pravafit ,weny . imiob 

^btal IoMOId.' - .■//.*/.-'..,- _.:.;'' I i.. • i'-:; ] . It *.. ;'r 

\<^ <^>3.< Pei*sDn« FolHi6tr$ Yiaagftieval,*fiuU^oai voundftdr nofi0 

jofteitf. bligbtiy. t^Bflitie ;- complexioii senifiivliat(6ilibtown^9 

AoMy j^yisbremn^ Oft gtsky i- baorrbrowB^orfttddtflb*.! In[tbe 

JWeskiSMing, tsEqpecblly m ihe jelemted difitriotm>i^y*pow«r- 

iil meU'luiTe tboBeoharaetevs* . ' u - .tr 

'>.n<«8^*£erBpn8iof lovrar staturo and smaMer pvopoHloas-; 

-idBago iAoi)t, FCRinded; oomplexion embrowned; ,idye« very 

darkf>»kKgated;> hair T«ry daris; (Suskt eyofi and bair are 

commonly called black). Individuals baving these obat^eAefTB 

^wumrin-the'lowvrgcoiiada of Yoilcshhre^ as in the valley of 

*4he 'Aire below Leeds, in ihe vale of ihe Derwonib^ and the 

IPMrel VBgkmn dooth of York. They are> still more frequent in 

Nattingfaamfthire and Lektst^rshire, and. may be aaid to 

albMnd amidst the true Aaglians of Norfolk- and Suffolk. 

'Thepbyskal characters <here traced cannot be^ as Br Fnebard 

eionjeotm^s hi a parallel eaao in Qermanyy the effect of some 

*eentum« of residence in towns» for they are spread like an 

epidemic among the rural and secluded population as much 

^i among the dwelkrs in towns. Unless we suppose such 

varieties of appearance to spring up among the blne-reyed 

raeeS; we' must rogai^ ihiem «o a kgaoy^fpofd the Soman 

*edlo4)ists: and) the older Britonsi». among whom^ as already 

utated, the^ Ibems element waa* oin^eotumUy admitted* 

" " f* Adoptlsg this laltter viewi there is no 4ifieii% in regard 

*to 'tlief 'otiier groups. - They are ^of North Geirmaa^ and 8can- 

■AlnaVfato Origin, un* the men of Yoricsfaire inherit the pbysi- 

'MlMgantsatfOiy awcfc r^^in many of the peculiaritiea of lan- 

gdage^ of t^ehYad^entoroua aires. In the words employed^ in 
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iht Towel s^odds^ the eKsions, ftnd th« censtrtMUon of, sen* 
t«nce0, the York^re diiileota offer interesting analogies to 
tlie eld Engfifib of Shahipeafe and Chauoer, tko Aaglo-Saxw 
of the Ohronicle, and tha Narae, aa it is preserved, to us by 
the lodonders*" 

Professor Phillips furnishes us wi^ jdiilologieal mafcertida 
for the study of the East Yorkshire dialect* and says, — 
<' Investigations af this kind (philokgioiiJ) must aot be liimted 
to Yoriuhire, lor even our diidectie peculiarities spread 
southward into Derbyshire) westward into Cumberland, aad 
northward to the foot of the Grampians. Though sefireraJl 
dialects, ^r varieties of dialects, exist in Yorkshire, tbey 
appear not so dtfferrent from each other when heard, as whea 
looked at in the disguise of arbitrary spelling." This uKurk 
of Professor Phillips must be regarded as a valuable oontri^ 
bution to the Ethnology of England ; and it is to be hoped 
that others as well qualified vrill supply us witii the ethnolo- 
gical details of their own localities. 

Our science is indebted to John Ghrattan, Esq*, of Belfast, foi^ 
obtaining certain ancient Irish crania from the round towevs 
and other places, for carefully preserving them and bringing 
them under the notioe of the Ethnologists at the Bel&st 
meeting of the British Association last year. It is not easy 
to overrate the importance to our sdeace of the study of 
crania, both ancient and modern. Mr Grattan ably classed 
his crania in four well-defined chrouologtcal groups, vis. v^^ 

1. The Prehistoric, 

2. The remote historic, 

3. The Anglo-Irish, and 

4. The Modern periods. 

Mr Grattan modestly said, — " To attempt to generaliise upon 
such imp^ect data would be rash and presumptuous in tho 
extreme. Let us hope, however, that^ by calling public f^t^Br 
tion to the value of such specimens, we may be but laying 
the foundation of a collection, whieh, one day more extended 
and in better qualified hands, shall do good service to scienoe. 
They however illustrate ^ne fact^ which bears importantly 
i:qpoii the question of races, viz* the tenaeitf mth which di& 
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f«rMt tjpei prtfterye tiiair identity crren through periods of 
time which embrace no small portion of the history of man- 
lUmd*'* It is with great pleasore I inform 3^)0 that some of 
these crania will be figured and described in the large work 
on Ancient British Crania which my friend Dr Thumam is 
DOW preparing for publieattoa* 

Africa. — The recent progress of AfHoan discovery so 
amply repajns the labour bestewed on ii, as to satisfy the 
desires of the most ardent. Some aoeownt^ in an agreeable - 
though desultory form, of the seientifle labours of the Prussian 
mission to Egypt and Nubia^ msder Dr Richard Lepsias, has 
appeared in an English dress, under the title ^ Diseoveries m 
Egypt, Nubia, rmd the Penin9ula of Sinai, in the yeare 
1843-45, during the mission sent out by His Majesty Fre- 
derick WilUam IV. of Prussia. By Dr Richard Lepstus.'' 

These letters, on their urival in Europe, appeared in 
yarious journals, chiefly in the Preussiohe Staatzeiiung, and 
thence were copied by other papers. The collected letters, 
therefore, although only now published, are not new to us ; 
and some of the lingual questions connected with Ethnology 
were discussed in our society as long as six years ago. The 
letters are edited by K. R. H. Mackenzie, Esq., who appears 
to be well acquainted with the Ethnology of North-East 
AfHea. 

Much valuable information concerning the tribes in the 
interior of Africa around Lake Tsad has been collected by 
the enterprising travellers, Drs Bartb, Overweg, and Mr 
Richardson, which is at present in the Foreign Office, but 
which the Foreign Secretary has kindly promised to lay be* 
fore our Society. 

Dr Daniell, a Fellow of our Society, and distinguished by 
his Ethnological researches in Africa, safely arrived at 
Macartney's Island, on the Gambia, in November last. He 
informs me that he is now in the midst of an unwrought 
ethnological field, and which he hopes to turn to good account. 
I trust his life will be preserved to pur'sue those researches 
for which he is so well qualified, and that he will return to 
us in robust health t* enjoy the otium cum dignitate after 
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1^ 1^ q^]} ^<^n t^ newt Pt^refi ^^ ^l^fiimh 

h\^ \oj^^^jpf^}t^xiQ^ Bojourp in the p^^tileot i^^rsh^^.^f 
tliQ .w^st|<^Q^t^of Africa. ' . , -;, ' t 

TJt^'^ publication of a second eflitiQp of the Rev. Sai^i]^ 
Crowthep's Y^rjalia Vocabplary, pojy greatly extended, an^^ 
alpq.a.jif^piipm* 9^,^^ Iangua<ge bytbe aai#,a native autb^, 
8upp%^s u^jy^th ^rpf]o ^at^rial^ for tbe.gti^dy of that bean-[ 
tiful ^pguifge^j ^hile the aj^le i^troductipn by ilw Bisljop qf 
Sierra I^qj^§ i^ e^ Yf-^p^hk cpntri^tipn U> African philology ^^^ 
^ A cj^'ac^ri^t^c pf A&;ican language^ ^ thp euphanji<? pw;^ 
cord, vh^ph \v;>a fir^t discovered by the Rev. W. Rpyc^^ of, 
the Wesleyftn Missionpy Society, ^d,p^blish^d in his^ran^-. 
mar of the. Jfeaffirrlan^yage; but its principles l^ave Wn^ 
sinc^ more fi:\lly laid down by the Rev. John W. Applfyai;^^ 
in his more. elaborate grammar of that language, in.wjiic^^ 
its extension to pther South- African languages is exhibited. • . 
The Yoruba language, which is not a South- African oi>e,;, 
has its euphonic concords, and that between th^ verb i|n4 1 
the pronoun is worthy of attention. The pronouns are, Istf 
•* emi ;" 2<i, " iwo ;'* Scf, " on," in the nominative case ; b^t 
these nominatives have each two other forms, which depend 
on the vowel of the verb. And the^ third personal pronoun 
has seven forms dependent on the verb's vowel, when iM^d 
in the objective case. In this way the pronoun is always 
subordinated to the verb. Now, although the existence of 
euphonic concord connects as one link the Yoruba with other 
African and chiefly South- African languages, yet at present 
I confess I do not see the special links which will enable one 
to say to what group it naturally belongs. At present, bow- 
ever, we know but little of African philolpgy. I need 
scarcely say in this society that euphonic concords are not 
confined to African languages, as every one knows they are* 
found in the Keltic. ' : . 

The Rev. Dv Koelle of the dhurch Missionary Society, has^, 
lately returned from Sierre Leone with MS. vocabutaries ot 
150 languages, and with MS. grammars in an advanced atfite 
of compilation of the Bornon^ and the Vei, the former of 
which, he informs me, has some features In common with the 
Ugro-Tartarian languages and some with the Seraelic, the 
existence of which will modify our views of tte Negro Ian-' 
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^a^ed! 'fie IS noWingageS in propariiig thiii valtiii,We <K)h'- 
tribution to our knowledge 9f A^frican languages for'l!hi6 pfe^s. 
Dr^toelle inforihfe me'lliat his Tocabutaries'ao not'exlend to 
tnbi^e languages spoteti tii the rioVth-easi. of Afrrca." 

•'^The bontinued lingual rfe^earches of Tir ^riipf'iti tlief'dia- 
lects of tW east and '^brtfi-east of, AMda; 'thVsb of Mr" 
A^pleyard in the south <if A 
researched into the ^egro 1 
B^^rd to rendei* the *lifies df 
ti^enchant^ and to indTciat^' c 
firm tife conjecture of DvPt 
tWeen all tlie African ^ langii 
t6;he joAe'in colleqting voc 
wliich'the languages to whi 

{he compilation of grammars. We must not remain satis- 
fied with the indications of affinities ; we ought frpm positive 
knowledge to exhibit the whole of their several relationships. 
And we must never forget that lingual evidence, however 
strong and perfect, is only one line of evidence : we must 
obtain the concurrent testimony of the other lines of Ethno- 
Ipgical evidence in order to justify our conclusions. 

* " Kaflraria, and its Inhabitants," by the Rev. Francis Fle- 
ming, M.A., Chaplain to the Forces in King WilUam^s Town, 
is a small volume, containing a popular but animated descrip- 
tion of the country, and sa much of its natural history as the 
author found necessary to introduce an account of its human 
inhabitants. Mr Fleming'^s knowledge is gained from a per- 
sonal experience of three ye^ra' reaidence. , The large space 
devoted to a description of the native tribes and their lan- 
guages, displays the author's ideas of the importance of Eth* 
nological knowledge; and the' little work is likely to be 
useful in ex9iting ajdei^e fprn^ore.e^ctei^ded -and systematic 
knowledge of the ^qutt African.. ^ . . 

Asia. — Steady progress continues U> be made in decipher- 
ing the cuneiform inscriptions of Assyria. These inscriptions 
are the original public records of the empire, and are of infi- 
nitely higher yaliie than ordinary ancient MSS.^ because, 
being the originals, they are free from those corruptions 
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18 Mr Cull on the recent Progress of Ethnology. 

which creep into all MS. copied texts, either from the inad- 
vertence or the wilfulness of the transcribers. The great 
question is, Can we correctly read them? Some persona, 
who are unacquainted with the philological methods of re* 
search adopted in this inquiry, or whose philological know* 
ledge is insufficient to enable them to appreciate those 
methods, have called in question the results of the labours 
of our distinguished investigators. But 1 believe that all 
who have studied those methods are satisfied that we pos- 
sess the philological key to open the immense and invaluable 
stores of knowledge which are locked up in those languages. 
Mr Layard*s new book, just out, is the last work on ancient 
Assyria. In it is a translation from these cuneiform inscrip- 
tions abridged, the joint production of Mr Layard and Dr 
Hincks, of the annals of King Sennacherib, by which he is 
identified with the Sennacherib of Scripture (p. 169). 

Colonel Rawlinson wrote a paper last year, containing an 
outline of Assyrian history, compiled from the inscriptions of 
Nineveh ; and also a sketch of the Assyrian Pantheon, de- 
l*ived from the sdme source. To us, as Ethnologists, the im- 
portant light thrown upon ancient geography, and the con- 
nection of the people with their several localities, is of equal 
interest to any of the Assyrian discoveries. The chronology 
is of great value ; and these, together with the synchronisms 
of Biblical history, are already clearing away some of the 
Ethnographical darkness which yet enshrouds that interestn 
Ing part of Asia. 

Dr Hincks read a paper at the Belfast Meeting, in Sep- 
tember last, of the British Association, <' On the Ethnolo- 
gical bearing of the recent discoveries in connection with 
the Assyrian Inscriptions,'' which claims our attention. He 
considers the Assyrian language to belong to a family akin 
to that of the Syro- Arabian languages hitherto known, rather 
than to that family itself. Dr Hincks pointed out the fol- 
lowing resemblances, or what the Assyrian had in common 
with the Syro- Arabian family. 

It has verbal roots, which were normally triliteral, but of 
which some letters might be mutable or evanescent, whence 
arise different classes of irregular verbs. These roots admit 
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not only the simple conjugation, but others in which radical 
letters are doubled, other letters added, or both these modi- 
fications made at once. From these roots verbal nouns are 
formed, either by a simple change of the vowels, or by the 
addition of letters, such as are called, in Hebrew, Heo- 
mantic. 

The Assyrian agrees with the Arabic more closely than 
with any other of the Syro- Arabian family in these respects : 

Isty In forming the conjugations, consonants are inserted 
among the radical letters, as well as prefixed to them. This 
fakes place regularly in Arabic, but in Hebrew only when 
the first radical is a sibilant. 

2d, The termination of the aorist varies as in Arabic, 
difi'erent verbs taking different vowels between the second 
and third radicals, while the first radical sometimes termir 
nates the verbs, and sometimes takes after it a or n ; and, 

3d, The forms of the plural vary, and the cases of nouns 
differ in a manner which resembles, in some measure, what 
takes place in Arabic. 

The Assyrian language differs from all the Syro-Arabian 
languages yet known in the following respects : — 

1st, Where they have h it has « in a variety of instances, 
and especially in the pronouns and prenominal afi&xes of the 
third person — Su, si, sunu, sina ; sa, sa, si, sun, and sin — 
most of which resemble forms in other languages, if only 
h be substituted for s. The same difference occurs in the 
characteristic of the causative conjugation. In these re- 
spects, but not by any means generally, the Assyrian agrees 
with the Egyptian, and, through it, with the modern Berber. 

2d, The Assyrian has no prefixes, such as h for in, I for to, 
which occur in all the Syro-Arabian languages. In place of 
thei^e it has separate prepositions: and to evoid the awkward- 
ness of joining these to the prenominal affixes, and perh^^ps 
for greater clearness, nouns are inserted, formjng compound 
prepositions, as ina kirbisu, " in its midst," for ** in it." Com- 
pound preposition^ may be used* also, before other nouns, as 
ina kirib hiti. Sometimes the Assyrian uses affixes as sul^- 
^titutes fop prejpositiops. instead of ana,, " to " or *' for," 

Ibefore a noun, ish may be added. Thus, for ''a spoil" is 

b2> T 

uiyiuzeu uy -n^JvJVJ'^Iv^ 
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expressed indifferently by ana shaUaii and shdXlaiiBh. 
This last form lias much of the nature of an adVerb," andiiaa 
Borne resemblance to the Hebrew noun with the locativfe. tn 
place of isli^ the pronoun, generally wia, is adopted as a sub- 
stitute for ana. Thus aii'tna \k "to him* dnd answers to 
teho, from which lo is contracted ; theMebrew'prefiifngtho 
representative of ''^to/* while the Assyrian postfixes it ' 

S(i/ Tlie Syro- Arabian languages make frequent iise of a 
preterite, in which the distinctions of num'berand person' are 
confined to the end of the root ; but the Assyrian rejects' 11, 
or at least uses it in an exceedingly sparing manner. Oii 
this account Dr HincTcft proposes to consider the Betiont par- 
ticiple, masculine, singular, in regimen as the root. ' ^ * 

4i'(hy I'he varieties in the termination of the future are' h^t 
"connected with any particles that may precede them', btft of 
themselves indicate different tenses. The terminatJort in u 
is certainly a pluperfeci Thus, where mention is liiatfle'bf 
** that Marduk Baladan, whom I had defeated in my fohner 
campaign,'* the verb is askunu: but whenever '* I delfeatedf" 
occurs in the simple narrative, ashun or ashana^or^ iH tfxSf- 
ferent conjugation, aaidkan is used. This law ha« b^eriftiiiy 
established. The addition of a seems not to change ihe 
sense ; it is added to every verb when what it governs fol- 
lows it, and to some verbs even where it precedes it. Thefee 
"are chiefly such as denote locomotion. 

The resemblance of the most common Assyrian preposi- 
tions, and that of the pronouns, also, to the Indo-European 
form is curious, and points to a common though remote 
origin. ' ' ' 

The Babylonian inscriptions are in the same language as 
the Assyrian. This was probably the court langttk^ii^ «,t 
Babylon"; but the common people most probably'ds^d €be 
Chaldean language, in which some parts of the Bo<>ks ofB^hk 
and Daniel are written. . ^im-^ k.. 

Mr Hbdgaon is still contributing towards otiffeh(ywfe3ge 
of the monosyllabic languages in Trans -Gangeti6 Iiidiii; ahd 
the results of his inquiries are recorded 'in ihc Traiisctctiifns 
of the Bengal Asiatic Society. The present trat^ iif Bdt4i&h 
will, I trust, open up that and flie surroihiffittg cdiintt^^r 
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Ji^bnologjc^l ipquipy ; and should the dynastic struggle which 
^is,^w g9iPg.9i^ in China he finally settled by British am^ 
i^ diplomaqy, we may hope for the opportunity of studying 
mor^ perfectly the Ethnology of that vast empire. Trans- 
^ (^angetic India and the Cfiinese empire may be considered as 
owe e^^ensive Ethnological aitea, the languages of which are 
monQsyllabic and the religion Buddhism. 
.. , Mr Oldham, Geologist to the Indian Survey, has been 
.studying the hill-tribes north of Sylhet ; and a valuable com- 
munication was read to our Society on the subject on the firdt 
^^jght.of the session. We may expect further knowledge of 
th^se various tribes from him, as he has gone to that localiiy 
a second jbime with specific objects of in(juiry.; He says : " I 
^uxfi j^^^tisfied the language is roonosyllabiq : and I think the 
,,(3^0 tribe is more nearly allied to the Kassias, Kukis, Ka- 
^.chjari, ar^d Munipari, than with the Bodo or Dhimal." He 
•^^ia now studying the mutual relationship of these hill-tribes. 
, Mr XiQgan^ another of our Fellows, continues his scientific 
fea^ajrqliefi in the Indian Archipelago. He and his band of 
/tCjQijit^ibutors record the re 
. Jo^^alof the Indian At 
aiding xxk that distant pai 
energies to the study of 
jbiQUB to its Ethnology aj 
papers on the languages < 
ixx the foremest rank of ei 
. . p^pre^ pirecise ideas of the 
, those islands. 

Mr Logan is animated by an intense desire of knowledge, 
with an i^Btiring zeal in its pursuit, and aims at the high ob- 
r.jeijt of exhausting his subject. In a letter which I lately re- 
.,,qeiyedr from him, speaking of the Polynesian languages, he 
,.^j»;. "I t^i^fcyou will find that I, have pretty well exhaust- 
ed our present linguistic data in my forthcoming chapters, 
.,lipd. thrown new ligjit on the. Polynesians, but w^ require 
I niorcefft^fta for Mi^rpaesja and Papuanesia, before we can go 
^JTurth^l*. ^n ipy next chapters I take eacl^ geographical 
(iJffiP^B ^^^'^lyj(^i^ 3<Hnatra and its islets, Java and its 
jpl^,^ft?:^iep ^4 .its islets «tnd go qn i^ PqlyAesia).^' ... . 
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<'Witiiia the last lix weehfl (Jamiavy 6, 1863) Ihamms 

oeiyed voealmlariea of several new Bomeon and Molucoaa 

languages." 

. I am anxiously waiting for the ooniinaatiQii of Mr XiOgaix's 

phapters oa these languages, for he has already thrown a 

flood of light on the Ethnology of the Malays and the Poly* 

nesians. 

A ralnable oomtribation to our knowledge of Boddhism in 
Burmah is made by the Key. P< Bigaodet, in a translatioo 
from a Burmese MS. of a legend of the Burmese Buddha, 
called " Gaudama." The MS« was brought from Ava, which 
is a great seat of Buddhist learning* The original text was 
in the Pali, from wbioh it had been translated into the JtoiH 
mese language. 

Another contribution to our knowledge of Bnddhiani) aa it 
exists m( Camboja, entitled, *' Notice of the Religioai of the 
Oambojans," taken from a MS. of M. Miche, Bidiop of 
Dansara, also appears in vol. vi. of Mr I^ogan's JoumaL 
** Whoever has sojourned in Camboja will have remarked 
certain points of doctrine difficult to reconcile to each other^ 
and even with those mentioned in this notice. There ia 
nothing wonderfbl in this. Some are taught in books, others 
are the popular beliefs. Moreover, it is not unusual to hear 
the Cambojans say amongst themselves. Such a pagoda does 
not teach the same as a neighbouring one : their books do 
not even always agree.*' Knowing the extensive area over 
which Buddhism prevails, we might expect it to vary both in 
doctrine and practice ; but it must be confessed, tiiat «intil 
this article appeared we had no notion that neighbouring 
pagodas varied in their teaching, 

^' A Manual of Buddhism, by the Rev. R. Spenee Hardy.'' 
This is a valuable contribution to the literature of our aciene^ 
as it ably answers the question, <' What is Buddhism V The 
manual is not a work written by the author after the mere 
consultation of Singhalese writings on the subject, but is 
itself an actual translation from Singhalese MSS. So that 
the work is not a view of Buddhism by a Ohristian, bat by a 
Buddhist, and is, therefore, one of authority. The study ^ 
this work, in connection with the ^ Eastern Monaohiam^ of 
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tht «mi6 autiior, publiphsd aboni three jemrs mgo^ wbkh 
dascribes the discipline, rites, and present circuaatances of 
the Buddhist priesthood, will giye us a eomplete idea oi the 
'Batare and praotioe of fiuddhism. 

The Buddhist religion it that of many miUiona of pe<>ple 
spread oYer a vast orea^ the whole of whieh, however, is in 
Asia. The Buddhist religion of China differs somewhat from 
tiiat ef India. <' The aaored books of Burmah» Ssarn, and 
Oeylon, are identieally the same. The ancient literature of 
th« Buddhists, in all the regions where thia system is pro« 
fbssed, appears to have had its origin in one common source ; 
hut in ike observances of the present day there is less uni< 
fermity ; and many of the eustoms now followed, and. of the 
doctrines now taught, would be regarded by the earlier pro* 
lessors as perilous innovations." (P. 857.) 

The dootrines of Gotama, therefinre, like those of every 
other founder of a creed, have been modified by his succes- 
sors. Buddhism, and its powerful results, have been too little 
artttdied by philosophic historians. '' There have been various 
opinions as to the age in which Gotama lived : but the 
era given by the Singhalese authors is now the most gene- 
rally received. According to their chronology, he expired in 
the year ttiat, according to our mode of reckoning, would be 
B.O. 548, in the eigfatietii year of his age." (P. 353.) 

'* Journal of a Cruise among the Islands of the Western 
Padfic, including the Feejees and others, inhabited by the 
Polynesian Negro races, in H.M. Ship < Havannah,' by John 
Elphinstone Ei*skine, Capt. R.N." This valuable contribution 
to Ethnological Science is well illustrated by coloured litho- 
graphs of the natives. This contribution, however, as a 
whole, is not quite new to us, for ike Kev, John Inglis aocom- 
panied Captain Erskine on a missionary tour to some of the 
islands, and gave us an account of it in a paper read in our 
Society, December 10^ 1851 1 and made also a valuable con^ 
iribution therein to the philology of the Papuan race. 

Captain Ek^kine's Journid corroborates Mr Inglis' tour, 
and also adds to our knowledge of ether islands in the West- 
ern Pacific. 

We may expect farther infonnation eoneeming the Pacific 
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WiabSarffrtrit ^^flbptitirf Drthrfrai'4' *ii)#«iB«w, W«Jtehiifl^,»»#ittW 

ib**tte^itiL ^^ ■^'"' ■•'-' •* '"'-' ^^""^ -^'-'i .> '^"t* "'^^ •'^-^^'^ 

{^%^^ ^i^Wsd'^^t^fbiilkt en^gy ftt^ comj^rekeUBVtfenoU of 

Vhi'V^i^iid^Stak^^UppQlistBd a comrniHgidil of walt^qualifted 
Irnen iri) j^tctdy^ Pernvd^ and publish historical nlfoiinaEUxkiiieOD^ 
6iei*nifig'tlie Itidiand in itd temtory. A masgnifldddt mifltiii 
qiiaftty id tl^ i^aiUt, of "which iho secoftA v^atae Maehed 
SMrdtH^ in the autmnE. Thid work ooniaih»4Ei description* itad 
'Iridtory^ \\'itii the matii»ets, customs, and lattgaage;^ai^%B)- 
hihited 1q copious vo<^buIapies and gi^amfliarB^'of tH^^ii^^viA 
^ib^^ Of Indians. The two volumes already pvAUdt^d' wxk 
irtfll iMustrated by copperplates and v^'oodeuts. Thei^costh 
prehensive design of giving a systematio. acootmi ofu the 
p^oplie who a^ fhst AMiiag atn^ befo» the adMDcetiof va 
Irigtii^ ditil^jwtion^ is om^l^t V^e^dghicopy with great adsraft- 
^tageto bnl*^ntittooalcharaoterboth inBritiBli Amei^ieaandiiiL 
our «rflitp colAn*&s* ' \ ' -^ \ ' w^. .\ 

The Smithsonian Institution, in its systematic cultivation 
of natural knowledge, embraces that of Ethnology, and in its 
volumes are found most valuable contributions to the Archse- 
ology of the Indian tribes. The researches connected with 
the earth-works of the Mississippi Valley, by the Hon. E. G. 
Squier, who is a Fellow of -our Society, in vol. i., and those 
connected with the earth- works in Ohio, in vol . iii., by 
Charles Whittlesey, Esq., are important contributions to the 
ancient Ethnology of those districts. 
The American Ethnological Society is not idle, but, on the 
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rican Etimology. The first part of vol. ill. is j)|f(i) ji?si|i^ 
^X^mthf^W^^ aqd;Co^i|^i}a,iftH^b,M?K aqfl,^nt^|i}ert|»g.^ipat- 

ai^tantboritjrr IS'^U ritw4yipg/*n4 .i^foii^iiigAligbiji qp.itb^ 

^i0ir> tdtllr K.Sq^wHs ^i»U| CMMTr Jpfoi'fifitiQn 9fi. ^JuSf iftte^^ 
hig tdtetri^, ^M l^fery. ftdeagee 1 1#4 .f**t%; t > A ^^o^fMg^.Qf 
these tribes is likely to point out what relationship exi^e^ 
between the Mexicans and Peruvians, and also the relation- 
ahtpiof/bollifttf the ^f^at .dmeirit^ii fam^Jr otf ^P^ 
\i . Zbei ..BMkitdk AMOoiMioa for 4be AdYWeenv^ni ^ ^^i^^ 
liatiiMrifiiedler ootubMlioii, in otder to T}^\y 4i?0Qt ii^qiwyy 
li{iitiW;^dilioa o£ ito qHerte«> under tthe i^^e^J^.^-AiMw^l.^ 
£tbnobgiiud Ltqairy/' From the eireunurtanqft t that rthe 
ikeaflktg £tbtiQlQgiftt9 of €breat Britain belong' botii to our 
fioQiAtgiaimlni^ ttke British Asaoi^ation^ tb^*e is- a unity of 
hittionJoi the iwO'SooifetieSi in tbe endeavour to euHectthe 
.fid^fAnd Maiof our m»n&^, A^d. my being E^nologicsd 
^oveiary to Seeticm B, as well a9 Honorary. {Secretary to our 
fiocietyv-tfc^ object of the Association in th^ distriliiution of 
4ifl li^nual «aA be mone fiiUy earried out Copies have 
^already been sent < to nearly every n^isniooaity staticm ixi tne 
jwoi^ld^ attd fircan the eowuiieidftre^tiMS as to wbat tx^obfiforv^, 
vraAbayjexpeotA large maa»ioft£»icts<tO'be:b«KMXgbt,toe«ither 
f oit - th« jidvaoGeiikent of . BtbiiQi0gy.*H[/^9^^«ft ,Sket4h * on -the 
Recent ProgresB of Ethnology. By Richard -. OMllf. .65»tf •) . . 

r *' i it. I . ' \ ' .' . . ;. 't. I ' ^ I i' -t.j,. ') ,,'■.//.* 1 *t i; * ,;:• :*. 
- •> . -' ' ' t . ^ ' ■ t - 1 • ' ' . ' ■ ■•> • J I ' ■ , I,. / , ' . . r i f r . 1 ' t , " . • ' r I ' ■ , , , 
il*' ' .■-.;.,.■......,...,•..,(,, .^ Kt.-M .:. .' .J *j.'; : ,'^. '■» 

',' 1 .'' ! ' * /■! ..'.'' •[ ^r"' ' I'. *).h 1'' .',!■ . ;/ ft ' ij. • vi!t 
.»''«•. ii i • f.i < / ' ' I nw i.i '' ' i H .i — It * ■» / « '. t'j i j; -J il / .■" :j , -' 
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2ft lA^xib. Kvoki oi» Coherion of Fiu(d0f 

■ , . I. . I '• '. 

On Goh^tioH cf FMdi^ Ewtpcmoriionj imd S^eam^BHl^ 
MapioiionB^ By Lieut E. B. Hainp, OeviHiof Biigiiieei% 
• JJ.BJ^..* C(HQmtmeated by the AxrtkoF. 

X noKir wipb* tp prt^^ut a simple e^^oAitiw oiF tbe meebib- 
jm^\ ttuQory of cphesion in floid oia^aed, aoid from. iJm to de^ 
duea the Atruptmre of a fluid surface, ahewiag tbM itw c^09iv0 
Btr^^gtb U viupb leas than that of the iotoripr lay^i. The 
r^ault fviriushea a clear aud ^ir^i explanatioda of tibie grcAt 
faat of eyaporatioiv and ahewa why, ia all caaea, even in ebulr 
Ution^ evaporation ia a atrictly aurfaoe phencnaencoi^ Heme 
foUowa an explanation of one of the chief cauaea of ateaiOK- 
bpiler e:a;ploaiona, and the eaay auggeation of a very practical 
revaedy; alao an explanation of the heating of fluida to higb 
temperaturea, aa obaerved by Donny, and of tiie entire 
i^enoy of contained air in ebullition. 

Several ycara Iiave now elapaed since» in tracing out tiie 
reaulta of a highly general theory of molecular mechanical it 
occurred to me to call in queatiou the commonly-received 
viewa aa to the amount and character of a fluid cohefidon. 
Regarding all coheaion aa directly a fimotion of the dtatanoe 
between adjacent moleculea, it waa quite imposaible to ima« 
gine that the exceedingly amall difference of the intermoleca** 
lar distancea corresponding to the fluid and aolid forma re<- 
fl^eotively in any given subatance, could produce thai very 
great difference of cohesive atrength ao generally eononved 
to esdat. The slight difference of volume, for instance, be* 
tween a solid and fluid pound of iron, would not lead' us to 
anticipate any marked difference of cohesion, so long as we 
regard this cohesion as any tolerably simple function of the 
intermoleaular distances. 

The ordinary experiments professing to measure fluid co- 
hesion, are by no means oases of direct rupture, and indeed 
furnish no measure whatever of actual cohesive strengtii. 
The common experiment of separating, by counterpoising 
weights, a disc from a fluid which wets it, furnishes no indi* 
cation of the cohesion in the mass of fluid, bot merely shews 

* Read before the American Association for the Advanc«nient of Science, at 
Cleavelantl, Aug. 1853. 
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ihe force required to break tiie fluid Buiface, Donny's ezpe- 
Fiments «liew poaiiively thai tke yieUiag U here entirely at 
the AurAbee; pro gr e ao ipg through the mass hy the rapeewlve 
hreakiog of the BUQoeBahrely formed surCaeeB, only u mere 
fluid filament being at last broken by direct rupture. It is 
twily a case of capillary action betMreen a horizontal fluid sur- 
laoe and a horizontal soHd circular surface, and like all other 
capilUiry action exists primarily at the sttrfaces only. Ex^ 
WJpt in the frequently observed adhesion of welKboiled mer- 
49ay in barometer tubes, to heights far abore the true bitro- 
metric lerel, we have in fact no record of any experiments 
exhibiting the resistance oflFered by a fluid mass to direct rup- 
ture, which only ought to be taken as a true measure of cohe- 
sion. All the common views of a slight fluid cohesion are 
based on erroneous interpretations, in which the efl^ects of 
the easy mobility of parts in fluids are very loosely imputed 
to a low value of cohesion. Once clearly understanding that 
surface yielding gives no measure of cohesion or direct re- 
sistance in rupture, we can readily see that the prevalent 
ideas on this subject are without support. 

If we study the phenomenon attending the condensation of 
gases and vapours into fluids, it is apparent that while con- 
tiguous molecules are still at distances many times as great 
as that characterizing the fluid state, the cohesive attraction 
manifests itself appreciably. Steam instantly condensing, at 
^e rate of a foot of steam to an inch of water, shews that in 
water the cohesive action of a molecule extends efi*ectivcly 
through a sphere whose diameter is at least twelve times the 
distance between adjacent molecular centres in the fluid. 
Hence in water the radius of efflactive cohesive action must 
be so great as to include several molecular layers. The mo- 
ment a gas ceases to follow Mariotte's law, cohesive action 
becomes appreciable ; and this is proof enough that in masses 
many layers contribute their action in making up the total 
cohesion. 

If we conceive any fluid mass to be distributed into layers, 
then dfee correct measure of fluid cohesion will be the force 
requisite to produce a dh^ct simultaneous separation of all 
the parts along a unit of the 4i^ding surface between two 
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♦ :i: ^.» .»;- '."v/ A '« -^ '. ■>-.•'< .\ \. j-'^v,,.' \-.' :V 

layers. ^IjiiB is equal to the resultant of all the forces acting 
from'ciiter direeiion ag|&inst tliis unit of surface, these fbrces 
l^eihg'^^lfceld m eq'uilibrid by the equiitvy oppbifn^ forces;*' T^ 
obtain an expression foif tW^ cohemonVlet'the' fluid 'may '1)4 
conceived si^ divided into elerfrentar;^ layef s^relatrve to three 
perpWdfcvilar cb-ordihate axed, ^et tHfe' ljiy6i*s aboVe'th^ 
^IMX Y, be' cklleff i, 2;!3, '&c./th6s^ beldW 6ein^' cWfea 
tSt^\T, &ir.\ ^ate tbe unit' of siii^RiceMn the pXm^TL^'Yl be- 
tiveen liyeri 1 and tt.' "Then' tK^'ftirce With which t^e xitiil 
in layer 1 presses against la^er a is 'composed of aill'tb^i^^ 
tracttbns which' tfce 'entire layirs a,' h\ c, i&c:, ekeri on ihe 





•■'• [' 


\ 




f; - 


■'■ \ ' 


■ ■' 


■■ ■ 4. 


■ ' .t ■• ■ 


8 


,,. . ,. . ,J 


J - 


Y . . 


* V 




■ . .' 


■ 


, , .. . X 










.■6 ■. : 


- « 






rs 1, 2, 3, &c., which make up th^ pnsm 
unit of surfaces. Or, raaUing the qpKe^ior^^, 
ig the elementary forces by the layers between 
i exerted, we have • . - .1 

, 1 + 6, 1-f <?, l+<i^ l + &c.y . ^ / !. 

_ . . , 4a,2 + J, 2 + 0, 2 + &C. ^ s. -.! 

,!. . ' . . +a, 4 + ^^^ 1 

in wliich tb^ t^nus arranged above 
values, . T)iis series would require ^ 
include all t0rm3 corresponding U> d 
sive forces may not be regarded as e^ 
f^pme la>v of conpection J;)etwQ^n thii 
a^ integration pf p^Tect. could be atta 
necessary. An inspection of the fori 

tures in the mechanism of cohesion within masses, either solid 
or fluid. 

In order now to study the peculiarities of constitution be- 
longing to surfaces, let us, in this f(»*mula, introduce the hy- 
pothesis that layer 1 become^ a surface layer. All terms 
boiit&it(ii|^^;i£; a$ 4;i'ia^^; atie(thilb t^nink^tni^r tediove 
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gate is attractive. But as condensation is a spontaneous 
phenomenon through all that portion of the aggregational 
range in which energetic actions are found, we ought to as- 
sume that all the ejfTective terms are attractive. To present 
the grounds which seem to me to authorize the conception of 
that repulsion in all states of aggregation, is only exercised 
between adjacent molecules, while the attractive actions are 
%6 riesiiltants of all thie primary constitutional forces, and 
extend through larger spheres, would involve the exposition 
of a complete theory of molecular mechanics. I musi, there- 
fore, leave, as an assumption, the conceptiofi that in fluids the 
only repulsion to bfB taken into account is that between the 
contiguous layers (a and 1), which prevents their yielding 
farther to the coheBive forces pressing them together. 

We should observe, that in consequence of the deficiency 
bf cohesion along tbe fluid surface, a rarefaction would take 
place, which would again diminish surface cohesion to a c6n- 
siderable extols t below that value given by the formula. 
'' To determine the cohesion measured alon^ a surface, as 
'We liate dond for that along the noi-mal, let the general for- 
'miila be' applied to a surface element.' ^hen, tnstead of the 
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so Lieut. Hunt on Goheeion of Fluids, 

layers, or 6ach term has approximately only one-half of it^ 
▼alue foi^ the interior. Hence the value of a? is approximately 
only one-half of the interior value, or the cohesion along a sur* 
f3Lce i^ about on^-half what it is within the mass. But as this 
Value gives a rarefication also along the surface as well as 
along the normal, it will therefore be much diminished, so ad 
to become less than one-half the general value. Thus both 
along the normal and along the surface, a weak cohesion is a 
necessary characteristic of the bounding layers of material 
masses, both fluid and solid. The result thus reached in re- 
spect to a mass in vacuo, would not be greatly aflFected in the 
ordinary atmosphere. 

It is somewhat remarkable that Poisson's capillary theory, 
as stated by Mossotti, in Taylor's Scientific Memoirs, is 
based essentially on an analysis of the fluid surface, in 
which the halving of the normal layer is totally overlooked, 
and the cohesion along the surface is declared to be the same 
as in the mass, the surface layer only having been taken into 
account. I have not seen Poisson's work, but it is singular 
that Mossotti should either have made such an oversight, oi* 
have failed to detect it in Poisson, if he really committed It. 
It is a radical defect — even using Poisson's own hypothe- 
sis — and must directly affect, or even invalidate, his whole 
theory. 

I come now to an important deduction from the preceding 
disciission. Fluid surfaces are in a state of weak cohesion 
as compared with fluid interiors; hence a partially atmo- 
spheric condition of rarefaction exists along such bounding 
surfaces. If, then, we assimilate heat to a molecular repul- 
sion, as is customary, we see at once that as the temperature 
is raised the weak cohesion in the surface layer will be 
wholly overcome long before the mass is heated to that point 
which will overmaster its Internal cohesion. Hence the sur- 
face molecules will freely pass off as vapour, while a strong 
cohesion still exists throughout the entire mass. Evapora-. 
tion thus goes on at surfaces, at all temperatures atove 
that which just suffices to overcome the weak surface cohe- 
sion. This constitution or structure necessarily chai^acteriz- 
ing the litniting layers of fluids, id the true and dxH explaha- 
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iioi^ of evaporation Id a]l its forms. From U^s we see ^^at 
a fluid mass, without interior or ext^ior surfaces* or so in- 
closed as virtually te answer this description, might be heated 
up far alcove the boiling-point without boiling. We see that 
ebuUition is but the effect of an internal evaporation starting 
in minute air-bubbles» and growing with the expanding bub- 
ble. We see that water entirely freed from air-bubbles^ and 
with a restricted open surface, as in Donny'a tube experi- 
ment, should go on heating up far above the boiling point, 
until at last the whole heated mass would flash into steam 
with ap explosion. All the phenomena described by Donny, 
in his excellent paper in the Annales d^ Chimie et de Phyr 
$iquey follow as easy and obvious deductions from thia con- 
stitution of the fluid surface. Indeed, we do not at all wonder 
his being forced, ft*om bis experiments, to conclude empiri* 
cally that there must be some peculiar quality in surfaces, 
which makes evaporation take place so much more readily 
on them than in fluid masses. We see, too, how utterly 
fallacious are the experiments usually taken, as measuring 
fluid cohesion — they being in fact only results of the weak 
cohesion in surface layers — which, with the free mobility of 
fluid parts, fully explains all the observed results. This fully 
explains how a too perfect boiling of the mercury in barome- 
ter tubes makes it adhere at the top with such tenacity. It 
explains BerthoUef s experiment on the forced dilatation of 
fluids, in which a deaerated fluid, sealed. when hot, does not 
shrink in cooling for a long time, but at last breaks and col- 
lapses — ^indicating that it has borne a great tension before 
yielding. Prof. Henry's elegant experiments with soap-bubbles, 
in which by measuring the tension of the inclosed air, he isabl^ 
to deduce, first, the compressing force, and thence the cohe- 
sion of the fluid film, with a very great value, furnish an in- 
dependent confirmation of the same general views. We ma/ 
remark that the heterogeneous structure of the outer layers 
would destroy the mobility of their parts, and give a film- 
like character to the fluid surface, while all within this film 
would have free mobility* This, with the additional fact of 
a drawing inward of the outer layers, by the unbalanced co- 
hesive action of.iJhe layers near the surface, explains the 
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great* varieiy of format plieopmena oxhibited by tfroyl, pub- 
1)le«, anA fluid surfaces. , : « ^if 

About four years since, I couceived Ibe idea of direcw 
Pleasuring fluid^ cohesion by rupturing a pure fluid column 
ip W cylinder with a moving piston. By filling the cyli^er 
witb the Auid to Ve tested, and immersing the piston, by ibe 
aid of i valve closing at will^ th^ force requisite for sitartm^ 
ihe piston yifA be the cohesion of Ihe jSt. f 

atmospheric, pressure. Of course, th re t^ 

file cylinder' mdre strongly than it else 

th^ adhesion" only would *be measured alain 

any alr-bubb1es, as the presence of oi ^^h 

Wilt give a start to the break, by prej face: 

This is ihe great difficulty of the pn tn 

May last, I had just*begun such an e cury^ 

in an amalgamated cylinder, but the requisite precautions 
for excluding air could not be taken for lack of time, as t w^ 
obliged to leave my station before the apparatus v^ras C091- 
plete. The rapidity with which the mercury rushed past 
the piston, in the rough trials made, shewed that some pack- 
ing will probably be requisite in a deliberate measurement 
and this again will present the difficulty of introducitig aa 
unamalgamated surface in the mass to be brcJ^en. The x>re- 
cautions requisite for a perfect trial of the experiment are 
quite nimierous. I anticipate that exceedingly small air- 
bubbles will have the efffect of making the indications irregu- 
lar, as the smallest bubbles will only start a break on the ap- 
plication of very considerable force. 

I will now apply this discussion to steam-boiler explo&ioas. 
The condition requisite for ebullition iii boiling water is 
simply fhat air-bubbles in the heated portions shall present 
on their boundaries the weakly coherent surfaces i^quisit^ 
for evaporation to be established. Perfectly deaerai^ wni^^ 
with a limited sm*face, would not boil at all, but woiild 
steadily heat up until it reached that point at wliich it would. 
flash explosively into steam. NoW| one chief cause of steaffi- 
boat explosions is clearly of this description. The boat atppfi. 
at a wharf ; " the doctor," or pump supplying waJter to lUli 
engine, being worked by tlie engine itself^ stops iU wM^er 
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fl^nply wl^en^i^e ei^^ne stops. The ^aterii^ th^ boi1ei;^oes 

onDfemng^ until all 'tne air-biil 

water* and their a^ i^ mixed w 

tneii ceaseE) to be any evaporati 

iop layer, which is farthest fi 

Qiiite inadequate to tlie cohsupi 

TTieh the mB,k% of water teffina 

^.*h'"' •' t -Lj ^ .. ■• . .tf.P 
%tpring im the unconsumed ca 
l< i.l.ii^-.w ■ ' A \ ^' 'V» -; '^> "' 
hotter ^hai^ the heac^of pteam a 

then alarU the engine ; this sta 
a, stream of air-chai^ed, water ( 
Tncheat'instahtlv finds it^ outl 
^oration qn the newly supplied 
ltious*el)ultition follows, ^h^.j 
off a portion of the water into s 
tension suclb as nothing can wil 
qucnces ar^ too often witnessed 

which have given to our western rivers such a tragic repu- 
tation.' No one can examine a list of western sti^m-boat 
expfosions without being forcibly impressed with the fre-* 
quehcy of these accidents just as the boat is starting from 
the wharf/ after a landing. It seems to me beyond doubt 
that inany of these occur just in the manner now stated, 
and from the deficiency of air-bubbles in the boiler. We see 
in this reasoning, too, a sufficient explanation of dry steam, 
or steam hotter than its tension indicates. The heating is 
then going on faster than the evaporation, and th^ steam is 
thus heated as if it were not in contact with the water, or 
were in a vessel by itself. 

' It IS not always that the remedy for a danger is as obvioua 
and as easily applied as in this case. It is only necessary to 
keep i\it pump in steady, slow operation, while the engine is 
at rest. ' It should always be capable of an independent 
movement; and should constantly, while a feoat is fired up^, 
be kept at vrbrlc, liowever slowly. By. this means air for 
ebtitirtion wrif'atways be supplied, and the accumulation of 
heat in a sluggish mass of water cannot then go on until 
tfce' explosion point is readied. Tlie field over wliicli I have 
thu^ rtipidfy fc^versed is one requiring much patient study' 

'' y6E. iYi.^St).^c!n.^AK0ARY 1854. ' ' c 
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foj! its full development and illustration. I coy^ld not here 
give all which belongs to it without exceeding reaaonable 
limits. Nearly all the views which I have presented were 
the result of my own studies, so far as concerned my originajl 
acquaintance with them, but I was happy to find that Donny 
and Henry had, in some points, reached the same conclusions 
by independent routes. But I am not aware that any one 
has presented the same analysis of cohesio nor of the mole- 
cular constitution of material sui'faces. Especially does the 
derivation of evaporation from molecular mechanics seem to 
me novel and worthy of careful consideration. Donny indi- 
cates essentially deaeration as a cause of steam-boiler explo- 
sion ; but it is as an experimei^tal deduction, and not con- 
nected with its mechanical derivation. 

In conclusion, I will present an outline of a 'most interest-t 
ing illustration of creative design in the earth's co-ordination^ 
The explanation of evaporation which has been given shews 
that for each fluid the formation of vapour lies within certaiQ 
definite limits of temperature, as a result of primary struc- 
ture. These limits diflfer greatly in different fluids. Now, 
in framing the earth for habitation, or for the proper life of 
animal and vegetable forms, something equivalent to rain 
was necessary, from the constant descent of fluids to the 
lowest level. Without some agency to lift the great organic 
fluid above its lowest ocean bed, sterility would have been 
the lot of all which rose above its surface, and terrestrial 
organisms would have been quite impossible. But fluidity 
does not involve evaporation except within certain definite 
limits, special for each liquid. Again, evaporation might 
freely go on, and yet no capacity for condensation exist, ex- 
cept within other limits of temperature, quite unattainable, 
save through special arrangement. Kain, then, with our 
earth and atmosphere, involved a special constitution of the 
raining fluid, not only so that evaporation at ordinary tem- 
peratures should go on, but so that condensation may again 
take place in the ordinary air. Not only must this qualitative 
arrangement exist, but also a quantitative one ; since the 
quantity of rain best suflicing to the aggregate organic need 
is exactly a certain definite number of inches per annum^ 
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Now, water is doubtless the only known liquid which could 
by possibility answer these definite mechanical conditions ; 
hence we say, that there is a peculiarly clear evidence of de- 
sign, first, in making a fluid which could, under our cosmical 
conditions, undergo the raining round, and secondly, in Hs 
being on the earth in so exactly the quantity best meeting 
the aggregate organic needs. Ether, quicksilver, or any 
other known fluid, could not, in any possible arrangement of 
quantity, supply this primary cosmical necessity. Now, 
when we reflect how many are the instances in which the 
terrestrial elements, simple and in combination, exist in 
strict adaptation to organic needs, both qualitatively and 
quantitatively, the cumulative evidence of design much ex- 
ceeds that furnished by a locomotive or a cotton-mill. Not 
only is organic life framed in strict relation to the earth, but 
the earth is also primarily constituted in strict relation to 
organic life. Let whoever doubts this, study the extremely 
slender a priori chance that a drop of rain of any known 
liquid should ever fall upon the earth, and let him but pic- 
ture the total lack of all land life which must have followed 
any cast of the die other than th^t really existing. Life 
without fluid circulation is totally inconceivable by the mind 
of man, and exactly to determine the appropriate kind and 
quantity of liquid, as has bieen done in the real fhfcme 
of nature, was a problem of pure and absolute intellection, 
transcending the grasp of every mind save the all-wise creat- 
ing Designer. 
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ttesea'^ches in Embryology^, (t Noie'4i^pUfri€nfary t&TdpSra 

' puWsTiectin the PhitosopMcal Transa€tidnBfdrl&S8yl9Sll9^ 

' ' and 1840, slietviitg theConfii^diioitoftne'PrindpdtFA^^a 

tJiere recorded, and pointing out a Correspon^^n^e t^i- 

'" t^keh certain Structures connected 'wfih "the Mdnifn^dUs 
•' ■ Ot)um dud other Ova. % MKr^IT BAttferi M.I>., ¥}U.d. 
^ FiR-SlE.*" ' (Oottt'mtmicited by the Atitfeoi*.) ' ' '^^'' "^ 

t ihe following are wwj. ftrf the prinoipal jfivote rj^opr^^li in 
my Fapforft im. Embryology : otbejJs will b» moutio^cA fwthffP 

r I. Xbe fijpieirmaitosoon penetmtofl' into the iat^r^ofttkp 
oimmv "..I ^ ' ' .; ■• , t ..', -.{jr.'t 

2. Theigermitial TesiolepersiaiB hoTaadthd peiiod^t^iwU^ 
^-kadbeen supposed tadiBappeftr^ . , ir. . i. [.rtr. 

8. Cleavage of the jelk» prerioaaly Qoiioed in. &rtifa«bWfti 
SeptileSt imd some OsseoiM Fishes, takes place m ,lher<)^fttin 
t)f'tlie highest animals^^^lV&uniDalta. ;.' uti ^i >'H 

4. This eleavage of the yelk is effected by m.eaft&.6f 4kto 
nuclei of cells. . , .;;i 

" ' 6i The nuclei effeetiog olearage of the yelk have iiheip> ori- 
gin in the germinal spot, whioh divides and snbdivideB 4o 
fiimish thein. - . i 

- €. The nucleus of the cell neither ^ rcftnaina onaliered^f ^:nor 
•* is absorbed as useless^" after the ft>rmadon<>fthd«eU-nieto»> 
farane; but coniiDues to display prof)6rties vhit^h shewJtts 
be the mt>st importaxit portion of the eelL 

7. Ova of tho Rabbit destmed to be developed, ar& in most 
ln8tan^es discharged from the ovary in the eourse of nuud or 
ten hours post doltum ; and they are all diseharged aboul ihe 
«ame time. '..!•: 

Tvroof these fhots, viz«, tisat Regarding the tperiodat rrhicbL 
the <rr um of the Sahbit is usually espeUed from tii^ ^nmoy, 
«nd the^ faet that cleavage of the yelk takes place at th&inmn^ 

* The substance of a Paper read before the Royal Society of London. Juno 
16,1853. ■ ' ■ • • ■ ' ■■.'... ^ .-. ... .-^ V 
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miferous OTum, — both of which I published in March 1839,— 
received immediate confirmation. All the others were denied. 
, yet,«^i7yi(€( thep th^ hatve all, w.ith,out exceptioni b^n abun- 
4iaAtlj cottfinned' $Qnae of these facts^ however, remained un- 
W^owlpdn^ for so mapy, je^rs, that the original irepord of 
t^^em, Avas. , foirgptt^a. Th^se have procUimed themselves 
iAs^VA oi soflae ^ the. l^wep anijpQiJs, and observers are pub- 
.]iis||ing tijepa afs qpXi^ fiew,^lvough rei^lly no 4nore. thai^ con- 
firmations of facts>^r§t observed ixk the sa^unmiferous ovi^p, and 
recorded in, the Philosophical Transactions many years before. 
'- Up toihe period when! commumeated to tbeBJoyal Socaety 
Ihe 6iecoHd series of those Research^ eatlm ignonmoe of the 
time j?o«^ cditum when the ovum leaves the ovary had so comt- 
'p(et§ly'pi!idvmted tbd obtaining of ova ftmn the F^lo^ian 
tube» that nothing was known of the essential part of the 
ioittbnttifbrc^ betwecsi its expulsion from that organ, 

and a comparatively advanced eonditioa of it in tiie uterus. 
;Bjr'a)di0telrminattonof that time tiie hindrance in question was 
VMivo vod ; it waft tims made comparatively easy to procure ora 
from the Fallopian tube, ia one of the Mammalia at leajst^^ 
ifte Rabbit. And very soon afterwards a work by Professor 
Bischofi^ appeared in Germany on the mammiferous ovum, ac- 
knowledging that Barry seeraedio bav^been right in his an- 
.noancement'that the time post eo'ihnn when the ovum of tho 
Rabbit usually leaves the ovary is about nine or tea hours^* 
To. deteianine tha tine ia queabion, w^^ a task requiring a 
gveat deal of patience^ v^ attended with difflcuUies of no 
eommmi kind But in the eoursa of that inquiry I became ^ks- 
quainted with the &ot that tiiere wa^ :aaother peoiod alao ia 
the eoistesicB of the maaamferous onr«ua regarding which 
notluDg whftteYer had been aseertaittedy-^he period iatervesr 
4iig between the eooftus and the expulsion of the ,a¥um from 
the ovary. I saw changes then taking place in the oviyriaa 
6yviaiy ivifhoai a knowledge of which iiis^ impossible to under- 
stand tii)er owm ia aay of its fotiiro phaaei^ And it is mainly 
4o what was notioed by myself daring the inquiry now referred 

* Op words to Chis effect. I write from a part of the country where the bool: 
ia not obtainable. 
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to ill thftt dark fttid previonsly tmexplored period^ that I owe 
my obflervation of nearly all the facts jurt mentioned; and 
any onid of these would hare repaid the labour. Had Bisohoff 
duly examined the ovum after the coWus and befbre its Ex- 
pulsion from the ovary, for which nine or ten hours afford 
ample opportunity, he would have seen it becoming more and 
more prepared for fecundation, might pferhaps hare met with 
it at "ttie very moment of this change, and vrould at all events 
have had the opportunity of witnessing the effects thereof in 
their mo«t incipient stages. He would then have understood 
the ovum better in the Fallopian tube and uterus, and could 
not have defaied facts which have since established themselves 
in ova of some of the lower animals, notwithstanding the ob- 
scuring yelk, and in spite of all the outcry which Bischoff 
raised against my annoimcememt of them. 

Thus while some laughed at what I maintained regarding 
the germinal spot, they gave drawings shewing that at the very 
same time they had divisions and sub-divisions of this myste- 
rious body before their eyes ; obscured however, in the ova 
they examined, by a quantity of yelk not present in a solid 
form, in the mammiferous ovum. Hence the importance of 
examining the latter at the early period just mentioned. 
And I now have the satisfaction to see that the illustrious 
names of Von Baer and Johannes Mtlller may be added to 
those who at length find just what I had described as seen in 
the Mammalia, that the germinal spot, dividing, furnishes the 
nuclei of the cleft yelk-balls. 

The importance of the nucleus of the cell, the part it takes 
in producing secondary deposits, and its divisions for the pro- 
duction of young cells, I believe to be now doubted by very- 
few of those who have really made adequate inquiry. Yet 
up to the time when these facts concerning the nucleus were 
recorded in the Philosophical Transactions^ no one had ques- 
tioned the views of Schleiden and Schwann, — that after the 
formation of the cell-membrane the nucleus either " remains 
unaltered," or ** as a useless member is absorbed." Thus 
Schwann, when discussing the question, whether the germinal 
vesicle is a young cell, or the nucleus of the yelk-cell, re- 
marked : «* If it be the first, it is very probably the most essen- 
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iM foBudAtioa of tiie embryo ; but if it be the nucleui of the 
yelk-oell) its importanee ceases with tiie fonnatiiaa ctf the 
jeUc-eelli and aooordiog to the analogy of most oeU-nucIei it 
vjumsk subsequently be either entirely absorbed, or continue 
for a time without forming auy new essential object."* 

My observation that the spermatozoon penetrates into the 
interior of the ovum, after having been by some neglected 
and by others denied for about a doeen years, and even as 
lately as in 1852 being ridiculed by Biscboff as " born of the 
imagination," has at length been fully confirmed ; and tins 
in two quarters, by inquirers acting quite independently of, and 
wknown to one another, — in animals, moreover, not far 
ft*om the lowest in the scale, my own researches having been 
made at the other end of the animal kingdom in the highest 
class — Mammalia. One of these confirmations was made in 
this country by Dr Nelson, the other in Germany by Dr 
Keber. The researches of the former were on ova of an 
Entoaoon^ those of the latter on ova of the fresh-water 
Mussel. Nelson's paper was published in the Philosophical 
TranBoetions for last year ;t that of Keber has been published 
m a separate form.l It is impossible to read the accounts 
given by these observers without feeling the fullest confi- 
dence in their observations, made and repeated as they evi- 
dently were with care and patience that leave nothing in 
these respects to be desired. 

It was found by Nelson, that the spermatozoa penetrating 
each ovum of the Entozoon he examined were in considerable 
number ; but by Keber, that only a single spermatozoon pene- 
ta^ted the ovum of the fresh-water Mussel. Nelson is one 
of those who now find in animals at the other end of the Ani- 
mal Elingdom what I had shewn in Mammalia, that the ger- 
minal spot, dividing, furnishes the nuclei of the cells out of 

* " Mikroskopische Untersuchtingen iiber die UebereiDBtimmangen in der 
Struktur und dem Wachsthum der Thiere und Pflanzen." Berlin, 1838-9. 
S; 660. 

t " 2*d Reproduction of A$earis Myttav, Phil. Trans. 1852, Part 11. 

J " jDe Spermatotoorum Introitu in Ovula. " KcJnigsberg, 1863. (The obser- 
Tations were on Uhio and Anodonta, and made in 1852.) 
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:> IHblMr (ksdribesf tite petieiisitioai bP the «pevikiatikEOiii linifo 

ii^6tila»di:fbitnediby idtebis€6iic0 <<^ itBto(M9» lBaialog«B»4l> ithe 
imi!r«tpylei»ipfatdts<) d&d be veferl^tor/afi observatbiinhiiiiaVU 
if^sdveioi (ii{^€te»>oflHokttiTMria^ma«i«r by^ Pirofeilfloi^ JdhanveB 
lIxHlefitahd ««>ttnBainieatbd» by Um'M' the) Aeadem^of (Beriin 
in!l666lind i8^1j>4rf wbat he (MtlRer) eoitordimt as.i«»T^ 
iBUcb^re86ix)MirtgrtiUkt mioropyle. > Tbei orifieelfoiriid hy lE^bttr 
to (fbnn 'for 43ie entrance ofa/sperttatozooife itttolibe^Mdsael^ 
Dvcuk)^* (Seems f io 'CQufeBpon^ti^'tbat seten bjrmjiwlf ta^liam 
ibnnod^df Ihe^aame pMrposo- in-tiie^^OTwark of.the JB(aU»ttt^Al 
laehickrQn&i^iI'Bat^.iand. delineated what I bieti«VQTtaTi)|yr# 
bfieo %he lusadrliite estretxiitj^ of a.^]riiiia|tomQ»t<m theipOHi^ 
j^iPPltif^itob^AlfwenOQ^ltta witb ibatjof thie ^rminal^B^^ 
lieitber Kebep D^r Nelson^ it is true* saw an; ${i^ ifi^medii^ 
wd-dose oofMie^tkm betwetei^ thd fecundi^ti^g^Wfa^m^^i^-fl^ 
germinal Appt. Nqr da X think thiat this ^ai jesspntii^^^fiei^ 
that in the ova they examined, the yeJk efiters^^rgf^l^^wl^ 
Hie formatiop of the newoirganiam; i|(rhile in the jnaf]»QHff^p9i9# 
ovum (the aub^t of my ol^servationa) it is the fe^^fni^fci^ 
germinal spo^ alone that fonoos it* Hence i^ey did not.traiC;^ 
the fecimda^ipg i^lement beyond tbe yelk* : Nelson describes ^ 
spermatozoa ^s undergoing jdquefaction in the yelk, the rgeiTr 
n^inal spot fi^rnishing the nuclei to effect cleavage of the labb^% 
K^er saw. the spermatostoon, or rfither what he terms tl^.nu- 
cieua of ,it^ bead-lUte extreputy, to divide, into nucleoli in, tbe 
yelk. He .ackpowj^^g?^ i^^ inability to solve the quesUpu, in 
\vhf\t relation^ these nu9leoU derived from the spermatospqix 
stand ;t9 the pellucid ify^cfl^^i of tb^yelk-l^alls ; whicjj nuic^^i— a^cr 
cordipg \,o Yogt* Vc|i}J8ae;:, Jf^)yeo, Johannes MuU^, and^t^er^ 
—Imivc their qrigifli,i?i Ib^i^g^ii'minftl spo|t,t. 3wWtefjf^pxj»Y- 
latjng tlie re^ujts oj^tajnpd^ he,f:qncljudcs from the obsprv^ifioM 
of Jph^mjes jiullerj and bis own,.jthat neither ijjh^ gerjtnijnil 

* Even K^elson, however, was not aware of my having recorded the penetra- 
tion of thJB sptnnatotoon into the ovum as an established Ifttit'; tlioilj^ ile^r 
tras'Atfly aware Af n, and does mvtli^jastlce to <i«ol^ all^thttt f btud i^rHit^nln 
the PhHotopfiicttt Tf^ntactifmt m\ the subject, both in 1*840 afvd I848r ' M " ^ * 

t Keler. he. at , p. 46. { Muller's Archiv, 1852. ' ! 
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isps^ tlOFtke 9ii6i^toaodQ<rcalIy^H4>peeirfl^ Mbaiiihaijbdik 
enter into the formatiatt>af 'tiieimdleiro£tbe ]i0w>dFgidirakn/'* 
lAnd. be dually si^»j '^Tkromgfa obsfPvl^tiionlaloa^Qaiif ill be 
ddoidedi uiietber the*: ntiisiti itristng* onfc of the hsperauvkeoail 
andttheg^raiinal spoi>aradtei•paAsiatotibe^o^bn]rotlie»t0)l6»'^t 
Slhai} aoeh uttiM. is .wbatr takes ipllioe ia tfa0 inamhUfferoiKi 
er«m I ^thmk was; shi^wia, fay ray lOMTnl bbeepvtatifii^nin /lj84(h 
iwhsli ii vma ihdcolrded t thaU^ biefoi*6 the r oleara^ lof r tbe ! {yelk 
b^ns, tibekyalfaie cenilrQ 'of iUetgeimikkal 's'pol; isTdedertiiinf 
vtbfyiheld faj the retinacula^ up to'ar«ert«tniii]b^^dMi'netiTias 
fi^MsibU tvitbemurfiueof.tke'OTary) ihaib'an«Bi&c« liB fonhed 
in itAe f' »ma peilucida," lottthe ipaHi^wbere this oeotreiiisB ; 
AatioAoae or two oeeasions i saw Hm eentretof th^ gBnni4> 
ifial Sf^t, appareiittf tntboui any ^tenng^ froin ibii geiMinal 
A^^tti^l^it^ OOfttially ]^trQded intd ihe erifki^ ib tbe *" Bonii 
{^e^Htt^kb,^ as if to meet thefeenndatidg efem^ii«>; aud <thftt 
ftMMequetitfyi^e germinal spot passes to the etoire oP tlfe 
g'^hW?na1'veilfeIe,aiid tbe germinal ^esiole to %be' centre of 
*he otub. I added, that the germinal vesicle, whieh by de^ 
t^rmhiafee pressnt^e at the periphery became fentieulai^, wm 
^inimes the spherical form, and tte^t an orifice in the ^« zona 
l^ciniitfidat" is no'loriger seen. Such Alterations stiggest the 
jirbbtibillty of some sudden and important change having been 
effected in the condition of the ovunf . The ni^ui^ of the al- 
tet'flitions is such as to induce the belief, that the ovum has 
underg6ne fecundation ; the mys^rioui hyaline centre or nu- 
cleolus of the germinal spot having rfeceited the fecundating 
element of the seminal ffuid, arid having ttius bceii the point 
of fecundation. And farther, from an observation I published 
at the sjtme time, it Is to be ihferred that the fecundating 
element Is the pellucid substance (tiucleolus) contuJried inUie 
Bead-like extremity of the spermafaJzobh, a direct unibh -hiking 
p^ace in Ibe liiammiferouB ovum betwfeeti tfris substance and 
fh'e h^alifae nucleolus of tbe germinal st)bt. 1 hav6 rilready' 
stated why l! tbink such dii*ect union between ilife spermato- 

• ^w' > r.. ■■ ' ■ ! ' .' : r^ ' : : — "^ ' : 

respondingipant jy5^4>»l|er.c^U9t ^ih ^qiw- 1811, Puri U.,.p, 204, Piftt«9 17 U^. 

19. ■-■!,>,/,. |/ . .^. • 
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zoon ai^ tbe germmal spot is not essential in ova where the 
y^lk enters largely into the formation of the new being. In 
the mammiferous ovum» the hydline oesitre of the germiniU 
spot^ and the hyaline in the head-like extremity of the sper* 
matozoon are both to be considered nucleoli, a mixing or 
combination of which it appears to me yields the substance 
out of which is formed the new being ; and to this mixing I 
apprehend is to be attributed the resemblance between the 
offspring and both its parents.* 

Keb^ justly deprecates tiieory when it is attempted there* 
with to make up deficiencies left by superficial inyestigation, 
and gives examples of it in two papers recently published in 
Geimany on this very subject, shewing the condusicms they 
contain to be valueless, annihilated as they are by positive 
observation. The author of one of those two papers is Bis* 
ohoff,t ^^^^ of the other, KoUiker.^ 

I fully adhere to what I first published in 1839, and again 
recorded as established and extended by means of higher 
magnifying powers in 1840, that in the mammiferous ovum, 
the mulberry-like body into which the fecundated germinal 
spot has divided, contains a cell larger than the rest — a sort 
of queen-bee in the hive ; and that the embryo arises out of 
the nucleus of this cell, in the form at first of the so-called 
" primitive trace," and " chorda dorsalis." 

This origin out of the nucleus of a cell (instead of, as had 
been supposed, in the substance of a membrane) explains why 
in the higher animals, the embryo is formed at one point of 
the yelk surface. Farther, I maintain the accuracy of all the 
other " marvellous figures," as BischofF calls them, given by 
myself of mammiferous ova from the uterus. Before record- 
ing the results referred to in this communication I had sacri- 
ficed about 160 rabbits, which yielded 181 ova from the uterus, 
230 from the Fallopian tube, and an uncoimted number from 
the ovary, — a large propoi*tion of the latter belonging to the 
dark period pioneered in the inquiry above mentioned. And 

* See also my remarks on this subject in MtUler's Archiv for 1850, Ifeft vf. 
t " Theorie der Befrucbtung und iiber die RoUe welche die Spermatoioiden 
dabei spielen," in Mullet's Archiv, 1847, 6. 4S2. 
X " BeltrRg^ fur Kenntniss der GeschlechtsverhMtnisw." 
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I cannot refrain from here i*epeatmg Ihat he who, in re- 
searches on the mammiferons ovmn, does not very minutely, 
and very patiently, and again and again, examine ova during 
thai period, i.e., in the ovary post centum, is quite incapable 
of understanding them in the uterus or Fallopian tube* 

Another cause of ignorance that recent works by a German 
littihor shew still to exist regarding the mammifferous ovbm 
in the Fallopian tube and uterus, is its perishable nature. 
This inconvenience is felt chiefly in examining ova the essen- 
tial part of which has left the centre and reached one side ; 
for the chances are against that side being directed towards 
the eye. You cannot tarn the ovum round and round with- 
out destroying it, for to a body so delicate it Is impossible, 
even with the finest hair pencil, to apply an equally delicate 
manipulation* And supposing you at length find one having 
the essential part directed upwards, a few minutes will not 
suffice for the examination, of which some figures that have 
been published afford ample proof. Some medium is required 
in which the examination maybe more perfectly accomplished. 
The smallest ova from the Fallopian tube and uterus it was 
my practice to view imbedded in some of the mucus taken from 
those parts, after T had excluded the air in a manner formerly 
described.* For any but the smallest a transparent fluid is 
required. I tried a large number, and all were found unsuit- 
able excepting one. That one was a saturated aqueous solu- 
tion of Kreosote, which I still most particularly recommend 
as a medium in which the ovum may be examined day after 
day, and may be even delineated at the end of several days.f 

Besides the facts and conclusions already referred to in 
this communication, my papers on Embryology will be found 
to contain others, among which are the following, viz. : — 

8. The existence and mode of origin of a vesicle not pre- 
viously described, which I shewed to be common to the ova 
of vertebrated animals, and to constitute the foundation of 
the Graafian follicle, a vesicle which I followed upwards from 

« Phil. Trant, 1839, Part 11., pp. 366, 367. 

t Phil. Tram. 1839, Part li., p. 3JL6, Plate 8, fig, 138, a drawing taken 
after the ovum had lain in Kreosote water for three days. 
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.^9u. ISie^jexiaiehoa laaid anwdfl ofi «rlgiibi<!f jblil&«^nfegalatiiig 
tikenttoreikieiiiab of : ihe inianivnfereiiB ovdunu; in^tih^ ovai7,!fiad 
-reo(ktiD9^im4aifcliiiieitpiiIiBioiifromttat'6iiga^ nviiiobbaiidfa 
--li^tnecllhie/i^et^lttajcJau;. ■ ^ *■:. u •■( -- i i ..'. ■ m ^ ■ - 
/ •iliO^-Tik0exidt€iu»'of veiliclesiiunider the muopii&inenkbntne 
•of tho-jBt^iini ialikeJUabbit, odniaivmg^Ju molbeiny^ikeilMdjr, 
-one' 6i wfaiob. I had heeisc v^i^mmg >Dtt dbbg »axi& • • . > . / > 

Ip.rri)biU,<of^l¥hri«h he saciificei. about tbirtgrih;!^ 
HBctaroheB^ jKbberinet with vesides in lapgennnihep, <eaeh' of 
which contained ai7eWi^iQgmulberry4ik6body»reTDlnrixig% 
maetna of^ciliti ; and be foiiod tite position of these veticlesitd 
beiiK^st frequently Bomevi^ere in the cavity of the abdovqaii 
He fiattsfiiotorily sbevra sufib veeidiefl to have been enpelLed 
€vom tfad ov^r^^ amd menikMie facts that induced Urn tafasf 
iiBvethesi to be ova; • 

I have no doubt that tiiis indefatigable obseiTvet* is qnik# 
right in ^onsiderifig the revolving body ia siuah vesidea tote 
the essential part of an unfecuudated ovum^* Them is OM 
point, however, on which I am coiapelled to differ from hm 
in his conclusions, without for a moment questioning theaeou* 
racy of any of his observations. He is evidently one wbo, 
desiriiig only to arrive at truth, will not feel hurt by thesugr 
gestion I am about to ofier« So far from thia, favd^eed, bia- 
work f^lready mentioned contains a special iavita^o^ ^^ ^ 
subject. - , 

. I do not beUeve the membrane of the v^siclea in questiqa 
to be the vit^lUwy membrane (*' aona pellu<?i<ia"); wd foe 
tbe following reasons. . , 

In ^Qra,e;of tbe.Mamm^lia; it is ^o commw to pie^t^riliti 
mo, thai liave escaped from the. ovary during the v^P mil^i^% 
fec!Uif)dati9fl,. that with oilers J believe this to to^e pUvP)9 
generally in the class, Suoh uoimpregnated ovm bo.wpF^IV 
1 have usually found to be accompanied by their ovisacs; 
which also I have no doubt takes place generally in this dass 

* It was erroneously stated ia & ^ort AOiioe which, appeared in the laat, num- 
ber of th^s f oiu^Qftl, thi^ K«bev had consider^ the y^fcl^ |^ . qn^tioa jp be 
fteundattd ova. 
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of tanUniJis. Tbim the first ^bi^ge lifter them ei^pi^^HifP frtm 
the ovary seems to be the disappearance by liquefaotion ef 
-ih^ ^zona^eUdclda;?'^ which 'iS' not Biir{irishig,foy>lii arises 
bsiamere fldidif and seems neT^vto reatk mote 'than «g6lb- 
-tfnMs tooiimstciice in !tlU3> o<v«ry. In the Babbit^ ivvlien ^&A ovi- 
sacs thus expelled with their unimpregiMi^ed ov»id<>>not'pa^ 
into the (Rmtfiof- the ididom^^ but 'enter 'iho^ate^ikSr^lbey 
.btoomei bonne<it6di thenerwitk^by bloddtfeiiiels^ «nd'Beeiti ito 
exist for a while therein as paMflriiea; Tkemilben^y-Iik&ii^ 
-ipoIth^ body they Qohtalii> ano daubt consists: of thei^rou{i of 
iffells arisen imn nuclei int6 wbicb the germimil/Spot'divJUtes 
^d subdrfide0 ; wUeh diTftionsand sabdvmkinBy tiierefiHra, 
I'befieve^'take place witfiovt fcoundatibni Bdt wh«i ^s 
IwppcttiSv «^ do not lead to ike f^rmaHonofacell' Imger 
ihimiM re$tf which I hai^e i»>mpared to a qu«en<>bee in ih^ 
hirev • Tbk epithelium with vibntikig -oiliia seen by- K^btir on 
the inner surface of the membrane of these T€eicleB, appears 
iiiapie-tD'harvie been w^t Yon Baer denonHnaied the ihem- 
toana granulosa^ $ ^leh granule haTing become an ejnihe- 
Hal 'OelL The membrav^ of the vetdcUs in quoBtion^ -there* 
f^e, Kned by such an epithelium, 1 betieve to be thftt of my 

* From thene remarks it will be seen that, though not taking 
the same vtew as Keber on one point, I believe that pbyai** 
6l6gist to hare shewn that the raulberry4tke body described 
by myself in the Philosophieal TrommetionB for 18805 a« w* 
volving on its axis, was the essential part of an unfecundated 
mammiferouB ovum. That observation of mine wAs quite 
incidental, but I have the satisfiaction i6 know from Blschoflf s 
Own remarks that it was that observation that led hihi td 
look for a revolving body in the 'dvum of the Matnn4alJa,J 
liftd which he wa« so fferfunate fn fSti^ iii^tince as to fittd. " It 
was the fibrdis membrane,— Hh^ hiy «• of granules "Oft it* lnne# 
shrface,— the' connection by bloodfessels with the uterus,— 

^ See a drawing I gfivo of such An ovisac from the infundibulum in the Hog. 
Phil, TrwM. 1899. Part ii., Plate 5, fig. 102, h and /. 
■ t Piin\ Tram., 19S81 PVirt K., Plato S, %: T^,/. " ' 

* ' J 6e*4 * |>kp6r W Ut In Mfi1let"« AtcWr <br the ^oNrfng y ©Al*, t84<J. 
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and the absence of anytliing like a ^' zona pellncida,'' — that 
made me hesitate to consider tbe mulberry-like reTolying body 
as the essential part pf an ovum ; for, as regarded thatmul- 
berry4ike body, I stated the resemblance it bore to an ovum 
to be perfect There certainly were not wanting inducements 
that wonld have made it very agreeable to one who had shewn 
that chavage of th€ yeUc takes^ place in the ovwn^ of theMctm* 
malia,"* conld he hav« extended from the omm of some of the 
lower animals to that of the highest class, the remiu-kable 
phenomenon of rotation also. But I contented myself with 
the remark : *' It remains to be discovered whether the mul- 
berry-like structure with its germ in the ovum of Miunmalia 
also performs rotatory motions."! 

Among the objections anticipated by Keber as likely to be 
raised by others against his view, that these vesicleB are ova, 
is the fact that their membrane is fibrous, — a fibrous structure 
never having been discovered in the " zona pelluoida.'' Now 
this objection I have just met by my statement that the mem<- 
brane in question is not the '* zona pellucida," but the ovisaa 
For there can be no doubt that a multitude of particles I 
figured as dividing and subdividing to enter into the formation 
of the ovisac (before the existence of what could be denomi- 
nated membrane), and leaving remarkable centres which also 
I delineated, were the elements of fibre. { 

Another olgection that might be raised against Keber^a 
view has reference to size; an objection fully provided for by 
my idea that the vesicle in question is not the vitellary mem* 
brane but the ovisac. 

Keber observed, that in the membrane of one of the vesicles 
containing a revolving body there had been formed an orifice ; 
and this by an arrangement of the fibres too regular to admit 
of the supposition that the orifice was accidental. This ori- 
fice I believe to exist before the expulsion of the ovum from 
the ovary ; an opinion founded on the following observation 



* PhU. Trant, 1839, Plate 6. f F%il. Tram. 1839, p. 867. 

J See especially in the PhU, Tram, for 1841, Plate 26, ^gs. 164 to ITS. 
And see a paper of mine in tbts Journal for October 1803, ** On Animal and 
Vegetable Fibre." 
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a}mg with others { viz, that " when ihe disohairge of the ovom 
from tbe oyary is very near, that portion of the Graafian veai' 
de directed ontwards is seen to ba-ve been removed."* After 
recording which, I gave a drawing of a Gbaafian vesiole about 
to discharge its ovum, that Graafian vesicle having been care- 
fully dissected out of the ovarium, and so plcused that tiie com- 
pressor might act upon it laterally, when an appearance was 
obtained which I cannot help believing to have presanted the 
orifice in question. t And I have no doubt that in the Mam- 
malia this orifice is intended as well for the admission of the 
fecundating elem^it, as also for the expulsion from the vesi- 
cle in question (ovisac), while in the ovary, of the fecundated 
ovum4 For my observations shew that fecundation of the 
mammiferous ovum takes place in the ovary .§ 

And here I am reminded, not only that t)ie ovisac at its 
origin, like other primary cells according to my observations, 
is always elliptical and not round, but that as its size advances 
(during which it becomes more spherical) it is often met with 
somewhat tapered at one end ; which end i$ often found to he 
the position of the minute ovum, \ Now as possibly the ori- 
fice in questicm may be intimated at an early period, and before 
the ovisac becomes covered with bloodvessels to produce a 
Graafian follicle, I recommend inquirers to seek ior it chiefly 
at the smaller end, which they will no doubt find directed 
towards the surface of the ovary. 

I have just shewn that in Mammalia, when unfecundated 
ova leave the ovary, the ovisac usually escapes with them. 
It is deserving of notice that in this class of animals the 
leaving of the ovary by fecundated ova seems to be always 

* ^ RcAearchet ia Embryology, Second Series.^' PhU, Tram^ 1839, p. 317. 

t PhU, Trans., 1839, Plate 6, flg. 96. 

\ See a drawing I gave of the ovisac with its orifice after the expulsion of 
the ovum. Phil, Trans,^ 1839, Plate 6, fig. 98. 

§ It must not be inferred that my observations of Spermatozoa in the interior 
of ova met urith in the Fallopian tube, made me suppose fecundation of such ova 
to have taken place after their expulsion from the ovary. I, 

U " Researches in Embryology, First Series." Phii, HVan*,, 1838, Plate 8, 
fig 74 A. 



Digitized by 



Google 



the «vi9d(; ^ppj^ftfs lio escape either with the oyum Q^ilftel^j^| 

Thi^ bri^gip mp t(> cQnclusi<«i% Yfhicp. I yeiitiire to offeg^ as 

peifcaM;aujp5^i#pt,to w^ attaleg;iea lopjf bov^ ftw^hj 

f^hysiologists in mil*^ V^\— . .. v ' • - ■; J-' 

i? T;Txali> tl^e Maoon^ali^ the^ yeaicjie I,de3C5ribefl Ai?c^e 

fQ^9.d[a^i^p;^f tl^p, Gyw^ajf^ fpjli?}^^ t^e onis^ift 

4JQP3 njxt reiA(^jn,^j|^}ryiap,e|i^ly,in,^t^^ ovarj, %^,i^ «qwU^ 

%pdab80^b^J, ^. ' ,, ,.. j/^ .., ., . , nj . ' '. ' -f^it 

J2, TliJ^t ^n; tbe,B]r4 th^; pypw^l^ teai escapiipK^ f^^ .^ 

c^v^ryi i8^9convpa^i^^ l^j; tji.q «Qrresp<wcl|ing v^9U#>-Htlw wJh 

sac, and ,th(i^ ihe^oui8fi!olm.<^fne€ ijf.e sbell-mi^inpimf^xif, </^ 

i?irc^'« <?^gr/ the Bird's " eggV' as we, <;aU i^t^.l^og.ijbfuv^v^ 

shelled ovisac, and the contained " yelk," as is known, be- 

ai^ lost QYisac ia th^ Mao^fi^U^ 
the sbell-membrwje ii;i Al^e,J5^4-> i= - .? 
ation of the ovuo^, the, aJJbjiwi;joj»^ 
the Mammalia corir^pp^io^tti^ajlift 

g- . V. . . . ■ -. ..:t t.> 

in the Mammalia^ after all ^Mll^r.. 
f the Bird ; and that bothb^^e.jki^fi;, 
intents of the ovi$ac> wbicb^ atj aia. 
3^ranpe just the same inrbotlu ; j 

br^^ne pf the Bi^'« " «gg" i# t!k^^ 

p, /' zojua p^Ilqeida*' in tberOFuxp of: 
rre^ppnd to the vitelUM^ m^mi)wm ; 

^ In tlv9 lUW^it ^hi^^z^fiUiqapf ^toyiM «ecm>t|0 taJLat^ft^JM,4fw»p )»r 
foar days aftor the fe^undat(ed oviun hii^^ ^soaped. Iq the ^hee^. and QoaX m^ « 
•osoon; fof it appears to me tp have been Uiis vesicle (mv ovisac) that Hir 
PoekeU fefen tt> f^ tt><^ imri^alfi:^ WhsAitirting' ii Vbir Ittdpf^ift ebi^uV Mtiint"^ 
«i|^t daya lflCto«tt^fili> tft«ittj4tliiMlolit^«vitt(frdiMB^#i4^ I 

t The ovisac escapes freed from ita vascular covering ; the latter alone enter- 
ing into' the 'fbnn£t!?)(n^5r~lhe corpiu 7uteum. ' " Kescarches In EmLryoIo^," " 
Second Series." Phil, Tram , 1839, § 26]L| JPUfp J, f^ pSLr > : ..,* 1 . , * 

of thocorjM^ Iiae«m, . _ . . ._ , . ,^ _,j. . ,\^ . r«t^^.» 
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«f%« Biftffe ^^egg?* *w»!cli latte^ lYouna to be origtiiitliyB^ 
^rfeci^ 2bna p*Hucida,^'-^its consistence ahnedt fluid.*) *'* 
' ' If ttie analogies liow pointed out be admitt^, ibey wlU of 
"iionrtpe be^uh^applfciAle, more or les^'td the ova of otheif 
aninu 

thtfiE 
kten 
tione< 
&^ 
tidtifd 
fliedi 
Aetilirl 

(The existence of 
ftctfiiftat Bii^hofff ha 
pear^ to* me to iniply 
rfW'wbttdef at denial 
fW-ttrote profound res 
of the Spermatozoon 

-^th^ugh th6 fact was stated to have been demonstrated to 
an OVven and other men of eminence,— Bischoff ridiculed as 
'•horti of the imagination.'" Those who, from such denial, 
have been led to doubt the existence of tho retinacula, may 
be convinced of It without the troxlble even of opening a 
Graafian follicle, by simply examining the latter in the Kab- 
bit, or dtill betfer in the Firrrt (MusteldPuro), from the ^x- 
terior of the ovary with a good podcet l^ns;) 

I oaimet reft^aif^ fronf again referring t^ the egg^like form, 
tapered at one end (this end often found to be the position 
of the Qvum), (imong my fijgorea ofthi^ ov^iiian pvlsfuc, which 
IMum^i»^h^%mm tha^ah^iti'nMwnt^yinti etfrtha fiwrf^ For 
»iich an early appearance of tiiat ti^fM-fmn im^gesto ther 

t iiHift<D«gi, fto i Ni ft^iw a tif fM t ttrpfr, iuS Mt Ttrrty «o«i* oru in one 
GraafiM ftiUide; sod ia tha F«n«t, sack iiiftmaoM of plandHy aro Ktifl more 
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50 Dr Martin Barry'0 ReeMrched in Embryology, 

thought^ that the shape eharacteristio of the Bird's V egg*' is 
first intimated there — in the ovary. And if so, the shape in 
question is after all not peculiar to the *' egg'' of the Bird ; for 
it happens that the ovarian ovisacs to figures of which I am 
now referring, were seen in one of the Mammalia*^ 

From the observations of Von Baer and R. Wagner, in 
invertebrated animals, and my own in two classes of the 
Vertebrata, I concluded, in 1838, that the germinal vesicle 
and its contents constitute, throughout the animal kingdom, 
the most primitive portion of the ovum.f Subsequent re- 
search in the Bird enabled me to record this as an established 
fact I And as the positions to be assigned to the several 
parts of the ovum, in the lajiguage of " cells" have not yet 
been saiis£ftctoi*ily determined, I will here^ in that language^ 
state my own recorded observations. 

There first exists a pellucid particle, which becomes an 
elliptical " cytoblasf Out of the nucleolus of this ** cyto- 
blast'" there arise the germinal vesicle and its contents ; and 
tlien the outer part of the ** cytoblast" forms the membrane 
of a cell,-^my ovisac. To this cell the germinal vesicle is 
related as the hollow nucleus to a ganglion globule. Out of 
the granular contents of the cell now mentioned is formed, 
first, a portion of the yelk around the germinal vesicle, and 
then, around the incipient yelk, the vitellary membrane — 
the ** Eona pellucida" of Mammalia — ^which arises in a semi- 
fltjid form. 

The occasional presence of two or more ova in a single 
ovisac, is to be explained as follows. It sometimes happens 
that before the formation of the membrane of the ovisact the 
nucleolus of the " cytoblast '' has divided into two or more 
parts, each of which becomes a germinal vesicle i and ihefi 
the membrane of the ovisac, subsequently formed, is made to 
include the whole of these, — and we have in one ovisac two 



* The Dog. Phil. J^ana,, 1888, Part ii., Plate 8, fig. 74, ft. 
t " Researches in Embryology,*' First Series. i%«. Trans., 1838, Vmt fi., 
§98. 
t Phil. Tram., 1841 ; Part li., Plate 25, figs. 165 toi73. 
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Nirtes on ike Lift of Arago. 61 

Of mwe ora.* For ont of the contents of thg ovisac a yelk 
arises around each germinal vesicle, and then a vitellary 
membrane (" 2ona pellucida '') around each yelk. This, as 
already said, explains the presence occasionally, not only of 
several ova in a Graafian folfiele, but also of more than one 
" yelk " (ovum) in the Bird's « egg." 

Notes on the Life of the celebrated Dominique-Frangois-Jean 
AragOf Perpetual Secretary of the Academy of Sciences ^ 
Memher of the Board of Longitude ^ and Grand Officer of 
the Legion of Honour^ ^c. &fc,\ 

The death of Domikiqub-Franoois-Jban Arago has cast 
a gloom over the city ; and the announcement of this melan- 
choly result, which we deplore and record with sadness, was 
received with a heavy, heartfelt regret by his fellow-citizens. 
The last of one of the bright ornaments of the true old school 
of Science is now no more. The philosopher, the man of 
of science, the friend of truth, the judicious and wise coun- 
sellor, has left this earth full of years and full of honours, 
having devoted a life of fifty years with a steady determina- 
tion to improve his country, and to advance his fellow- 
creatures. Never during this long period has he allowed his 
activity to be interrupted, nor has he ever flagged or even re- 
coiled from anything that remained to be done. The lofty aim 
of the departed philosopher was ever to unfold the wonder of 
Divine skill, and to develop the laws of Divine government. 
His immortal writings will shed a light on the paths of science, 
as long as the world is governed by the same laws. 

It is our office to give '^ honour due" to all such manifes- 
tations of intelligence ; and whilst endeavouring to shew the 
extent to which the mental powers of M. Arago were effee- 

* Ab ittflftiiee of ibis, met witli in the ovary of & Bird, shewing two young 
germinal Tesidee about to be included in the same ovisac (and thus to explain 
the presence of two " yellw " in the Bird's " egg,") will be found in the Phil, 
TVont. for 1841, Part ii., Plate 26, fig. 165, in the only body in this figure 
not marked by a letter. 

t Prom the -4<*<n«i»w, q^an«riJf Rwiew, Oommon^wUh Newspaper of Qlaa* 
gow, aad Oompte$ Bmdu$^ 

d2 
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\\ye in g^x^iog for, m^nKind i^ev trutha ft^jflij N;5ijUu:e,r^^,9 
have also to e^fvmine the degrep in which aucfh^ ^^^W?^ ^ |M,f 
was influential hy suggestion and J)jf 9^api{>^e,jn,,e}^ejiratii«)g 
the spirit of his age. , ,. , .. •■t-'^i.^ 

, The long series of sufferings which jbjipugj^t ^ Axff^^.tfj^ 
the grave, at a not very advanced ^ge^,coj[nniei^ed bjr.^jftj 
betes, not very intense, but whicji , rapidly exhaustj^dJup 
strengtb. The diabetes gave way to anotjher malfi^y^ y!^}^]^ 
continued slowly the lamentable work of decomposition ^^fl 
destruction, and which was terminated by dropsy in, t^^ 
chest, with suffusion and suffocation, swelling of the extre- 
mities, &c. Everything announced an ^^rly death ; bu^ it 
was hoped that the efforts of science, and the ^evoied ap(^ 
tender care of an afflicted family, would prolong his precipu^ 
existence some days longer. The illustrious patient ro^ ^<f jj 
Sunday, 2d October, afternoon, and dressed himself. He y^efjl 
to. bed again at five o'clock, and took a slight repa^., ,. ^^^^ 
minutes after, he asked to be raised a little, andjto b^^^^c;^^ 
in the middle of bis bed; then all at once he.cried||Ppe,sf|n|g 
his breast, "I am suffocating! I am suffo^tied!" . Hi^j^^t^-j 
tendants hastened to him, and proceeded to Jight |k Ui^B ^^ 
better to ascertain his ^tate ; but before tliis ,poi^l(jl be^.^q^g 
the death-rattle was beard, and in less than five jninut^a 
after Franfois Arago was dead. The great man has^ j^qxv^ 
^rawn his last breath. The stillness of death surroijnd^ him» 
accompanied with deep silence and pensive sorrojsr, swe^t^y 
mingled with the full assurance of hope. The close of .sjjq^^ 
a life is full of solemn and soul-subduing tendernesSi^, TbQ 
living soul has gone — ^it has ^one to the sweets of ^ternity-T-; 
the eternal home of his God and his Savipar* , ^j^is^ dei^tf^, i^ 
an act of his Maker, design^ for the good bothjp^.t}i#.,}f.vi^ 
an^dead, . .^ .. ^^ .-../<. i../., m.t '»:*.} 

During all his majady his lofty inteWige^ce ,iyfft, nfti^.g^ 
Bcured for, an instant. S^aycely three /.wee^. 9gp«,^i^j,A;^W 
labouring at a new edition of his celebrated work.on T^i^kr-^ 
be recalled ^ivfeat he bad read, d^ctafted preiQious a^d^U^M* 
caused difilcult r^s^arches to be made^ &c^ MiQf}. Ji^^a^kad M* 
Cabinet ^ prepwi fi?r bi9i,.a,tabl^.qf th^r b^trd^^woin^d 
numbers of the length of undulations^ 'm .Qrv}?r.t)iAtt borSUgM 
complete an important paper on Light; be corrected the 
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N^tcBoh the ti/e of At ago. S3 

t)r65fs of Iris Bibgrapliicat Kotiee of Monge ; li6 terminated 
Ms "Notice on Wanets, &c. ; he discussed With perfect luci- 
dity '; hemade pt*o{buhd remarks, &c. The pain of his malady 
affected him a good deal less ; every week there was a vio- 
lent -c^ontiict between Ms conscience— delicate to excess — and 
hispUyricali^^eakn'ess^ the energetic refusals of physicians, 
ittd the pressing solicitations of his family ; more than once 
It was impossible to restrain him, and he was seen almost 
idylhg^ endeavouring to examine a voluminous correspondencQ, 
lis if he wished to yield the last sigh at the post of duty. 



'> •; 



' "[the funeral of M. Arago took place with much pomp. The 
romiuns of the deceased were transferred to a chapelle ar- 
ctente, under the principal gate of the Ohservatoire, where 
his friends were permitted to sprinkle holy water over them, 
tti tb& ttieantime a brigade of infantry, under the command of 
Ct^neral tlenault, drew up at both sides of the avenue of the 
Luij^embourg, where they were shortly joined by 200 men 
df the 18th battalion of the National Guard. The rain, which 
hkd set in early In the morning, fell without ceasing, which, 
Hdwdver, did tiot prevent thousands from assembling on the 
fitvenue and in the streets through which the cortege was to 
f)as^. At noon the procession began to move. It was opened 
by two companies of the 6th regiment of infantry, the band 
{^laying a solemn dirge ; next rode the General, accompanied 
by his staff, and ah escort of horse cAa^^^t^r^, attired in their 
riew^ uiiiform, green and black, with woollen bonnets, which 
gaVe them the appearaiice of Cossacks. Then came two 
other companies of infantry, the detachment of National 
Quat-dri; tw& mourning coaches, containing the clergy of St 
Jacqties duHaut Pas, a modest hearse drawn by two horses, 
and followed by M. Emmanuel Arago, the son of the de- 
cl^asdd/ dttier ittembers of his family, his numerous friends, 
tilf^'membetift of the Adad^mie des Science's, of which M. Arago 
was per)pietiial secretary, and a crowd of his political adhe- 
rents, amoii^ tirfcotn wiefre M. Gartiier Pagfes, his colleague of 
the Pl-dVisionbl 'Government in 1848; M. Pitgnerre, one of 
ItfriB«!rttttrifeiV M- Bttitide, Mnfater of Foreign Affairs in 
tthk'EjWfeiitttfeJfJdVertini^tit uhder General CaWighac ,' U. 
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64 Notes on the Life of Arago. 

Guinard, Colonel of the Parisian Artillery, wbo, liaTing joined 
M. Ledru-RolUn in the demonstration of the Oonaerratoive 
des Arts des Metiers, cm the Idth of June 1849, was sen- 
tenced to banishment, but was subsequently pardoned by the 
iEmperor ; Messieurs de Lasterie, Jules Favre, Flandin, 
Lherbette, and other members of the late Legislative Assem- 
bly. Two Imperial state-carriages came next, in whieh were 
seated Marshal Yaillant, Grand Marshal of the Palace, and 
M. Ducos, Minister of Marine, who directs ad interim the 
department of Public Instruction in the absence of M. For- 
toul. Two battalions of infantry closed the march. The 
cortege descended the avenue of the Luxembourg, passing 
close to the spot where Marshal Ney was shot, and proceed- 
ed to the Rues de TEst, Yal de Grace, and St Jacques, to the 
church of St Jacques du Haut Pas. The edifice being small, 
very few except the family and immediate friends of the de- 
ceased could be present at the religious service, which was 
performed by the parish priest, assisted by a numerous body 
of the clergy. At one o'clock the cortege resumed its march, 
in the same order, for the cemetery of P^re-la-Chaise, passing 
through the Rues St Jacques and Soufflot, the square of the 
Panthfeon, the Rues Clovis, Fosses, St Victor, and St Bernard, 
the Quay St Bernard, the Bridge of Austerlitz, the Place 
Mazas, the Boulevard Contrescarpe, the Place de la Bastille, 
and the Rue de la Rouquette. It was said that this morning 
when the Moniteur announced that the Government intended 
to honour the memory of the illustrious deceased, the chieft) 
of the Democratic party met, and resolved to recommend 
their friends not to appear at the funeral. Bither their orders 
did not reach in time or were disobeyed, fbr the greatest 
number of those who formed the cort^e belonged to that 
party, with whom M. Arago did not sympathise, and who 
were in arms against him in June 1848. They awaited the 
arrival of the procession in wine-shops and coffee-houses 
along the line of march, and joined it as it passed. 

M. Ranal, a former pupil of the Polytechnic School, and 
one of the young race of philosophers in whom Arago had 
taken a lively interest, pronounced over the tomb of his mas- 
ter the following brief but touching enlogium :— - 

" Illustrious Master — ^Much-loved Master— Noble Citizen 
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Note$ on the Life of Arago, 56 

»*^It is a ckiiy, and ai the aame time a verj aad honour, for me 
to «xp»fl8 a sentiment which now filln every heart. Thy con- 
stant aolieitnde for the prqgreSB of homan knowledge has 
always iikdaoed thee to take the young by the hand, and to 
inspire them with tiiy passion for science. On the eve of thy 
death, the last word which thou spoke to ua was, < Work ; 
^ork diligently.' 

^* This sublime lesson will remain engraven on the heart 
of every young philosopher. They will feel compelled to fol- 
low the path which thy genius has opened. In fidling asleep 
into immortality, thou hast desired to teach them that work 
is the only means of doing service to their country and hu- 
manity. Thanks on their behalf. Adieu, in the name of 
youtii — in the name of its admiration of thee— <>f its love 
for thy memory — I tell it thee — ^you may count upon it. 

Adieu !" 

* 

M. Arago was born in the village of Estager, near Perpig- 
3um, in the Pyrenees, on the 26th of February 1786, and he 
died at the Observatory in Paris on Sunday the 2d of Octo- 
ber ; oonsequently he was in the 68th year of his age. Gifted 
-by nature with powers of a higher order than those which 
are usually bestowed on man, he possessed or acquired 
habits of industry which enabled him to develop them in all 
their fulness. Like the majority of really great men, he was 
the ardiitect of his own fortune. He owed little to fortuitous 
circumstances ; and, indeed, achieved much when serious ob- 
stacles were put in his path. Suffering no difficulty to bear 
him back, he rose always superior to misf<»*tune ; and, with 
great honesty of purpose and indomitable independence, he 
laboured towards the end which he had in view. From his 
boyhood tiiis appears to have been his character. When a 
youth in the College of Perpignan, his ambition was excited 
by the appearance of, and the respect paid to, an engineer en 
.chef. He learned that this honour might be obtained by 
means of the Polytechnic School, and that a searching exa- 
mination in mathematics must be gone through to ensure his 
admission to that institution. Fran9ois Arago then seriously 
eommenoed mathematical studies^ and in 1804 he entered the 
school in question with the highest honours. 
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, ,>Vi^r^ ^f;0on^4 ,W jkhQi ^piqciib of Momt jSaUiso^ o»e ^lOf. /the 
^Jhi,gl]C^3jlj of ,^lif(,Ci^t^o^iaa.l)ar^nph of .th«.Ea«t€»q Fjruoaeqs, 
. yhil^ ]S(l^.j(JH^|i,ix iw^d Eo^riipi^ . established *h0rn«el^e«s#n 

^ tihU Qpj^jajvl desQ^ftte, position the aetfoQoi9<ef«^rBiiiai^i9elfer 

. fjieY,erfll^][f^f^r\i^^^\f,^pix>8, PP a <Joqstant oonnaunieaAwniwlth 

e^cli,9ther hy iweaus of^fire sigDak^ lighted up.at psnki^lar 

inteiiy^ils,. .Hfire they were exposed i to. vatiout hiftd»(0f,pfi- 

vfttiop^.^nd pai'tiaiUrly to the, fierce bia^to wWob^ifWfi^p 

over thesQ. lofty soUtuden. TM ,h«tsi m whicbitfi^idw^H 

were, frequwtly blown do wp, aod their iiyes.i^ii4«g»Wd- 

But these. (?al^niiti^8 :w.ere nothing Gompared^witbi^e^d^li- 

j gpjs to.whiph they were exposed from the ignorance, lof .*he 

; people. . igefoire Arago If ad finished his .work, bis colleagtie, 

M. Biot, had returned to Paris, and war had biroken, OMi^ be- 

he fires whi^h. bla^^d. f1) the 
\>y 0^ ignpiraiit mountaiiMi^rs 
;nii^ the inv^ing wnqr <^f the 
riagp yi%s thcgre^o^.deffQunfied 
le.conrsge. and^Vil) .^biabTjhe 
rs tft which be iiw^So^Hf IWk- 
i,.fi:Qn>i^rSrheriBppbe< ,^ >wwe 
Ji)unt».<?4j«*aP9, s,9d,i4i8BYJ^d 
k Cataloniw .n^o^nlw W{W<jiie 
where he. .fo^^J^d .ftbi^jt^, f>mg 
t^i^ the foirtrps^. pfiP^^r. 
ement • l^is, gepdw^i^l f^^Hdf^ 
be^jo^itipn crf,pf^e(^4iBg^to 
r«t oppor^pi^y. ,,.Qft Jv«^ i^s- 
s, in an Algerine frigate pro- 
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^duWd^ ft*» Httt by 4ibfe Prtitch coftSuT,' tfce feMpJ %heii''Ai ' ^ght 
'^'^f;*^ (F^nrtjhf ebafrti' wad ' capt\ii^ea bjr a SpariliiH ' ^iri VAteii'. 
-^Ali^go WAS i^ftiried'iar prftrowr to Catalowfa;, tonfte^d in tfce 
• ftMi«^ff t>r!R/6«^: ikA tH^kf^lkvAt sefrt; 1^ lAiW bulks ttt 'Pk- 
' Ikn^i Itidigntot'attfie^lnsttlt Oflfel^^tb hid'ffiig, tbe'De;^ bf 
^'AlJ^^i««di6nitthd*d ftttd'dbfiAiri^ frt)tff fhtf Sp^hi^h' GoWi4i- 
^'in^mt'tti^ IftfeWiW^fTr of Attlgo, and ttSd' WhW^ 6^ the' jireV. 

Marseilles, but, when about to enterth^TikHbotiH i* violent 
^tai*i^me'dt*4v^ the i^essel to fti^a/fehd'oAt it' Oh thi i^ocky 
^ih<it^'^ So^ltiiA/ilheii'' at -»^at w?th Al^eW." Belft^ Hius 
•'^»«f>eiitiedfrdm landing; thevedser in a sbkttefell condition 
^•teaehed Bougki, on the coAsfe of Africa, abotlt 4ltree aa^s' 
' i jourt*«y from Atgie^. Assuming the^ c6stutne of' a fei^dbtiin 
'hAM^ iand^ protected by a marabout, Ar^gb, trietvellfn^ on 
»' lb»t, 'reaohed Algiers in safety. Uitfortunatety, hoW^ver, for 
'I idttr distinguished philosopher, the former Dey, wlio had res- 

iilHed'Mm from the hulks at Palamos, had fallen a victim in 
q«ty'itosirrte«tioh, end was succeeded by a man of brutal cha- 
^•rftdter, who reftised'to permit Arago to return to France. 

-Tbe-'Ftiefieh^eo^ul, hdwever, succeeded in obtaining his re- 
'^teiase, and Arago ims safely landed at Marseilles, in the 

rbontb of August 1809, the vessel m which he had embarked 
•^'having narrowly escaped from an BngKsh cruiser, which had 

l^yen it chase. 
' • Upon the death of the celebrated astronomer Lalande, in 

18W, Atago, thdu^ only twehty-thrfee years of age, was, in 

oppos^ion to the standing rules of the Academy of Sciences, 

i^poiuted to the vacant place in^the section of Astronomy ; 

and, after a few years, 
->df ^is^overy which ' hi 

'tf«de*^1ke glory of I 
^'jwipit irt 't*e Poly tech 

* kuthpfldtt of the cotobul 
'- 1*ow lo VAfhe* an honot 

'hdstiUty, Md'r6meihb< 

^sopW,'hef appoftntedl 
"%€fehhic Sfchodl, tttid fi 
^^ObrerVa-tbry, ih Wfiich 
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Ninn0roi]& researobes, experiaaents, and mTdntieni, baTO 
immortalized kis name ; but his prtncipiU daima to renowB, 
are, \sty magnetic and rotatory polorlaation ; 2^ magnetism 
by tbe action of onrrents ; Zd^ magnetism by rotation. Fran- 
cis Arago was an encyolepsedie genius. Science*, letters, 
jocial economy,-^bis vast intelligence embraced all with aa 
ever equal superiority. At tbe Eoole Polyteohnique, the 
Aoad6mie» the Observaioire, and the Municipal Council^ the 
extent' and variety of his knowledge, and especially tbe acT- 
tonishing faculty of assimilation, vulgarization, and af)pliear 
tlon, with whieh he was gifted, placed him everywhere in the 
first rank. As an oratcMr, he was distinguished by a marvel- 
lous lucidity of exposition — by the abundance, facility^ and 
pictoresque energy of his delivery. As a writer, he was dis^ 
tinguished by clearness, elegance, and a sustakied firmness 
^f style — qualities whieh place him on a par with the most 
distinguished of em* prose writers. ^* He pos^ssed," says 
Timon, *' the secrets of the language, as well as the secrets 
Df the heart." " Never," says one of his bic^aphers, " did 
human head undertake, without breaking, such an enormous 
mass of labour." Arago considered every man idle who did 
not work fourteen hours a-day. Days of that kind were, 
however, for him days of repose. He was engaged at tbe 
same time in chemistry, physics, mechanics, astronomy, na- 
tural history, philosophy, and literature. He was a member 
of all the scientific or industrial associations in the world ; 
his study was literally encumbered with plans to examine, 
and memoirs to analyse. The Government, the municipality, 
the establishments of public utility, and even private industry, 
found in him an active and disinterested counsellor and 
guide. His time was given to all things and to everybody. 
At the same time that he had an eye to what passes above, 
he had one to. what takes place here ; and amidst all his ab- 
sorbing and varied occupations he found time to shew him- 
self one of the worthiest and most charming talkers in the 
saloons of Paris. 

Arago's first work was read before tibe Institute on the 
24th of March 1806. It was an investigation, in which he 
was assisted by Biot, '* On the Afiinities of Bodies for Light, 
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Aod p«riioalarly <m the Befraetbg Powers of diffnreni Gases;' 
Witii M* Petit, Ara^o inyestigated '' The RefraetiTe Powers 
of eertain Liquids, and of the Vapoors formed from thesQ. 
With Fresnel, he examined " The Action whioh the Riyrs of 
Polarized Light exercise upon each otiier :""^-and on those 
subjeets much valuable matter will be found in his Memoirs. 
X)mitttiig from our list those Astronomical notices which 
regularly appeared in the Annuaiare — and which, though 
forming a part of his official duty, manifest, neveHheless, the 
seal of the Secretary and subsequent Director of the Buareau 
dcfi Lcngitudea — ^we would refer to M. Arago's memoirs ** On 
the Comets of Short Period ;" " On the Pendulums of MM. 
Breguet;" "On Chronometers ;'» " On the Double Stars;" 
and on the vexed question, <* Does the moon exercise any 
appreciable Influence on our Atinpsphere T* Passing from 
astronomical subjects, we find several memoirs : — " On Noc- 
turnal Badiation ;" •• The Theory of the Formation of Dew ;" 
and on allied subjects — ^as " The Utility of the Mats with 
which Gardeners cover their Plants by Night ;" " On the 
Artificial Formation of Ice ;'* and " On the Fogs which form 
after the setting of the Sun, when the Evening is calm and 
serene, on the Borders of Lakes and Bivers." Indeed, the 
whole of the phenomena to which Dr Wells had directed at- 
tention in his excellent work *' On Dew," was thoroughly 
investigated by M. Arago* 

When we add the memoirs on " The Ancient Belation of 
the Diflorent Chains of Mountains in Europe," " The Abso- 
lute Height of the most Bemarhable Bidges of the Cordilleras 
of the Andes,'' *• Historical Notices of the Steam-Engine," 
" On Explosions of Steam-Boilers," " Historical Notices of 
the Voltaic Pile," ** those which are connected witii the Po- 
larizatbn of Light," <^ the Phenomena of Magnetic Botation," 
and *^ On the Egyptian Hieroglyphics^" we think we indicate 
labours of a most varied and important character. 

For many years, M. Arago, who was the Director of the 
Observatory at Paris, employed his position in the Ohamber 
of Deputies and elsewhere, to obtain large grants from the 
state for the use of the institution over whicih he presided. 
M. Arago, on the 18th September 1852, proposed to the Aca- 
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Jr^Itfef^r^ia ftatittrt'tiiay toe jtistfy liWdtt'df SucB i'niari'^^ 
3trd^di"^^eitAhti6t ov^fodk his feitt^iristi dtekife to gi^e id 

fiecf|[Jori^%HiR »lI:^GAy^L^^«a<^,'*he Akmtes d^-Phj/slqil^''^ 
de Chimie ; and on his presstu^ i'^pl'^seWtAtiidn,' on thfe IStli 
•Afly"188»; Wrt AcW^my tibmtti6nced,^ih cliirgS of its ij!er- 

'iln 1880,^^Ahiffb M^ Vnttd^ Birfector of the Obseti^al^^'^ 
abd*« *sb(4de(ed^ 'i'oiirfet^' fts'^ perpetual" se<iretary W ih^ 
A<e^d^itty lof Sldiehc^: fiis j'etnarkafole activity 6{ thihd ^if^ 

Pl#l«rrte^^ tl 
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nary man. There was a reinarkaf)];^ c^fi)afi[i^fi^^^.h^ii|^rp^y[tf 
M®.)?^<^^ M^^P^M^^^pf Wy'M7eifA^%up.,qlpud^ftT<ff 
W4 PWrgfttff5#^y,,fixf^^f},bU,,ep?^vi^ tAf*,fa,,TTrrt^?# 

fifmnp^p^ftxle I ,w4 % <di?lfcr^e^pfihj^jierp^p)lll|»f^/^fH^l|^^ 

tending, i^^, meetipg pf, .tJl«^Bl:i^b^8^})l, As«^iatiqi»,. t ,Si* ftyjft^^ 
P^^f^fif9r, J^meepfl, Brewed] h^.,PWf*©4o»+^ntw«< .fflie 
^^m of the pity w^ 8?:a^t^4 tp ^iw% ^^ J^^^r<Meftrt» 
WftW^j^r^^ And.(;jowipil^ w^u?lv.bp ww,^jg)Wji,>prPWJ>f>fc'i 
and be also had conferred on him the honourable distinction 
of doctor of laws. 

It would bave been well if Arago had devoted hiinself ex-* 
clusiv^ly to tbe pursuits of science and literature, f^^ which 
he was cfo .eminently quali6(Bid. He fouod. himself umable to 
resist the^^enptationi predated by the rerolution of 1630 of 
entering" on ihe politioal drena* During the combat of the 
three days he did his best to stop, through his influence with 
Marmont, with whom hjp had long been op f4*ien41y terms, the 
eAision of bleod. lo. the election which toek place soon after 
the fall of the elder branch of the Boutins, he was elected 
to the Chamber of Deputies by bis department, and a^t ppce 
chose the party to wliich he attached hipi^elf, by tiding his 
place betwieeii Lafiitt^^iind Dupont (do JU'JBiinre) in thaeactreme 
left. Froo) 4ftiat period till - the revoktiQii of 1848 he acted 
with tfae^'sattile party. On iquestions of material intei^est to 
the conniry, )^uch as pu})^ic,!education^ tbe pavy, cau^, rail- 
roads, j$!j^, b^ often api?k^, aiv^ effectiy^ely ;^ and it iap^t yet 
£oTgottei9^"4iiilt oh^ldie qtteaiion of the fortifications of P^ris 
his oppositiidVagaiii^t the detached forts was formidably. His 
speedi iu,l^^fO, on tjfcp, ij^fi^ssity of exj^^ing the ^»JectQ^al 
sufinfcg^iiPPigi^ucedigreafea^ at tbethne. In t^e nridst 

of his BciiNUific Jtlbd^ legiBlatiye labours, be found time to at- 
tend to bis^dilties as'kekbW of the Council-General of the 
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Seine, io wfaieh he was elected iii'18404 The period is too 
reeent to be forgotten when he appeared before the world in 
a still more prominetit manner^ and in the d^line of his use«^ 
fnl lifb he was flnng into tiie midst of the revolntioQary tern* 
pesi. Th& republieiuiism of Arago had nothing sanguinarjr 
or violent in it. He was named member of ihe Provisional 
Qovemment, and Minister of War aaid Marine ad tn^rinv 
and exerted himself to stem ihe flood which rolled on with so 
much violence. From the first moment he did his best to 
allay the passions of the multitude, butwithout effect His 
labours during tli«t terrible but brief period which began 
with the flight of the royal family and closed with the tre^ 
mendous struggle of June^ gave him a shock from whieh he 
never totally recoveredr His double capacity as Minister of 
War and of Marine, and his alleged want of acquaintance 
with the details of those departments, form one of the mosi 
amusing passages in the memoir of " Jerome Paturot," which, 
I presume, is in the recollection of those who read tiie sati- 
rical productions of the period. Whatever may have been his 
qualifications for ministerial functions, his courage as a citieen 
was not doubted. In the midst of the horrible carnage of the 
days of June he marched at the head of the troops against 
the barricades of the 12th arrondissement, and exhausted 
every efibrt, but in vain, to stop the slaughter. His name^ 
once so popular in that quarter, had lost all its influence ^ 
and it is said the insurgents directed their fire against him, 
wh^n, advancing alone to a barricade, and waving a white 
flag, he implored the infuriated multitude to consent to terms 
of peace. That deadly struggle put aoi end to the political 
career of Arago. Broken down morally and physically, he 
never again assumed a prominent position ; and, though be 
still retained his place in the National Assembly^ he gave hia 
vote in silence. His altered features, and bis form once eo 
stately, but now bowed down less by age than by Borgrow> 
gave token of his sad disappointments. 

The coup d'etat of the 2d of December conqileied tiie de« 
stroction of all his fond illusions. Summoned as a public* 
functionary to take the oaths to the new govemsneiit^ he re« 
fttsedj and prepared to resign the place he hadooeupied in the 
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Observatory for so many years. The goTertunent^ however, 
made an exception in his finroor, and Arago remained to his 
last breath Perpetual Secretary of the Academy of Soienoes^ 
In this emergency he addressed the following noble letter 
to the Minister of Public Instruction ; and it bad tk^ hi^y 
effeot af ehanging the decision of the Emperori who allowed 
him to retain both his offices : — 

"Paris. May 9, 1852. 

^' Monsieur le Minbtre^-^^-The government has itself ad- 
mitted that the oath prescribed by Art. 14 of the Ccmstitu* 
tion ought not to be required &om the members of a purely 
scientific and literary body like the Institute. I cannot see 
why the Bureau des Longikidesi an astronomical academy in 
wkidi, when a vacancy occurs, an election easues to fill it 
up, is placed in another category. This simple circmmstance 
w6uld perhi4>s have sufficed to induce me to refuse the oaUi, 
but considerations of another nature, I confess, have exer- 
oised a decisive influence on my mind. Circumstances ren* 
dered me, in 1848, as member of the Provisional Govern- 
ment, one of the founders of the Republic. As such, and I 
glory in it at present, I contributed to the abolition of all 
political oaihB. At a later period I was named by the Gon«- 
stituent Assembly president of the Executive Committee ; my 
acts in this last-named situation are too well known to the 
public for me to have need to mention them here. You can- 
comprehend, Monsieur le Ministre, that in presenee of these 
reminiscences my conscience has imposed on me a resolution 
which perhaps the Director of the Observatory would have 
hesitated to come to. I had always thought that, by the 
t^rms of the law, an astronomer at the Bureau of Longitude- 
was appointed for life, but your decision has undeceived me,- 
I have therefore, Monsieur le Ministre, to request you to 
^ipoinia day on which I shall have to quit an establishment 
which I have been inhabiting now for near half a century. 
That establisment, thanks to the protection given to it by 
the Governments which have succeeded each other in France 
for tiie llMit 40 years^^^thanks, above all, Z may be allowed 
t& say, 'ta'ihe kindness of the Legishiiiii^ Assemblies in re* 
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gltfdi4a«lfe.««.4HU(Uii^ *^iAi^<ito Mid»fitari|MiigiiiAciaM^ 

my ^(^^Mmtdlf ibkr 4|>ob^iil, ' Md (I «m ^bolmd> ia^bbjn Mil ^dfa^q 
toUe^ >> I^dctet iattfiicU]^ ttitttt <ifci thill ClWcitiiiUnfee^' ^^ er y^ 

dri^9(i ttd it1l4h^'|ti^ai^tfcadeM«e^ ^ Bui<^ «tid^ttallHa4r-^{bi^ ' 

i6^mi^^M'±f^bio^&]! frbm' M tftUblielbttiitat'wltll ^ibhn 
my t^amebdrd'^^n in B^me tort identiftod, and wbtoh wm ft»i*^' 
me? asefewiii 'W)uiitry. 1 des^e it^ to b© known ovM^yilrbet^ ' 
tikat tbe motlt^s wbicb bave dictated my determinatidft'baVi^ ' 
nothing fcfv whicb my children can ertn* Miitdl. I'Oft^'tboM - 
explanations, above all, to the first-rate savana who honour 
me with llieir friendship, sneh as HmnbokH, PaMi^^Blrci^- 
ster, Melloni, ko* loaa aaxioas, also, that theae iUiM|lfo«» r 
peFBonages shall not be uneasy concerning tbe gnui ckaiige* 
wbiebihiildetm^nation of mine will prodnce miay •xistonee.' * 
My heMkk has, without doubt, been ttvcfa ioqpaired in ttio. 
service of my country. A man cannot lukve paMod -a pait of . 
his life going from moontam-^ak to mcMRitaia-pcwk/ i» #ia . 
wildest dt^)rieta of Spaifi»lbr4fte {lurpoM ptdekmmtJaag Ae^ 
predso igure ^f the eai4h ; in 4lti» ii^UNqrftabfe vegfaoi mt. 
Alrioa MQiprked be^eiin^ Bii«^||ia and the capital of thafia* 
gency ; in Algerine corsak«-$ in>th« pvisona of MajiaiaMj af. 
Rosas, and Palamos — ^wit^out j[^rafgyun4intcaa b^/mg-UA be* 
hind. But { , «i^.j^ii^ki4.4^or frt§iuh>. ^N^) a kmd jr#oat 
vigour can still hold a pen, and that.tiM balfJjtl^nd ]«U inaa 
will always find near W^^epamw luw^ap tff n^tfi f|pfrw hia 
words. Beceive, Monsieur le Miniatre, the ifTflTimr? ^ nj 
respect f' .£&. AftMMi" 

** Mcmsieur, — ^In excusing younelf on May 9 jpn tbe acore 
of ill healtli, for not atiendmg witli^your (^^agu^'of the 
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aiditeiile OobdtNttttioii,h)r^ilMd Mtlmtaid we.AoiBiv^^cMt^ 
BttWitiaasoQ 'HilcptMk) •ftin^qiiMmii i-^H^^ PQQitt4 Mto^f 
htmrs4oef)i M^Ahw^xo^utfi ^»^/ftfi^ tone.! .,WjAUto4<i 

gjMnH^^r^^hiobi wrae lautrwwftd M> m^H with ^cw^^tWftoccaaiaiv t 
fHopA ^oMif ficiff^ J «oft9Jdef«4(iiini^(di^ to.tftkeiih^ QP(3i^$: ^ff^ 

andi)rbot$ei»xiftt0n00 bi»govwnmoft*^wW.regi^fetQ le^nbHter* t 
ThA publH^ii^/^r^n to joiir letterowyi. yioi ^f^pge.jn an^r. 
r^^>d<;fc tjfc© r^wiwtion. which I oonBider. it Ap jboftQur, to, 
tie^mtmt t^i )^w* Booeite, MoABi^qri tf)e; aswr^no^ of my 
dtfrf4ilgiii»heji CQMider^on. '' H. FORTQUU" . 

.la Mb iQfQMMoitgr m pei^tual seeretary to the Institute. for 
tb» Pbgwfl^^ Soienoea^ an offioe to which he Bucceeded on the 
detth «f Baron Fourier in 1830, it beciAe the duty of Arago 
to write the Eloges of its memberB» both foreign aad dometiio, 
Curier# as the perpetual seeretary for the Natural Sciences^ < 
hitd in this re^qiect distijiguiBhed himself aa a powerful and • 
eki^pumt miter ;. bat we re$iweii^i^f tbt^iim eloges wer^ . 
eqaallied* tfrfi«k.Burpa«64^»:by .the v^igerons and eleqoeoi bio- / 
gtapbicri flkekliM whieh oame: .from ^a^'B pen* Th» fol- . 
loving if ft Gbtt'of the moat ixnpoittaDt «f these Dloges, with 
tte i^/oeB.ak whioh thejr yf^xe^te^A >t^ 

1881-^Volta, Fore^ft AWkjeiiitei 
1882-iDr Tbrnnaa Young, Forieign Agsoefefe. 
1M8— *arotrFomier. ' • ; - - 

"• ' 1984— Jamwi Watt, Foreign Asaociate^. ' ' 

1841— Oftdorcet. 
1844~Bailly. 

Of ^8 cin|linodtio99 as a legislator, ttbe following and con« 
VOli^ ITItTBrO. CXI^^ANUAKY 1854, ' ' « 
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eluding paragraph from a sketch by Cormenin {Le$ Oro^eura), 
published in 1842, may give a good idea : — 

*' Whenever Arago ascends the tribune, the Chamber, at- 
tentive and anxious, becomes still, and listens eagerly. Th9 
spectators hang over the galleries to see him. His stature 
is lofly, his hair is naturally curled and flowing, and his fine 
Southern head rises over the Assembly. In the muscular 
contraction of his temples there is a po>ver of will and of 
thought which reveals a noble spirit. Unlike those speakers 
who address the house on every occasion, and who, nine times 
out of ten, are ignorant of what they talk about, Arago does 
not speak except on questions already prepared, and which 
combine the interest of the circumstance with the attractbns 
of science. His speeches are therefore quite to the purpose 
as well as general, and appeal at once to the reason and the 
passions of his auditory. In this manner he soon comes to 
master them. The very moment he enters on his subject, 
he concentrates on himself the eyes and the attention of all. 
He takes science, as it were, between his hands ; he strips it 
of its asperities and its technical forms, and he renders it so 
clear that the most ignorant are astonished, as they are 
charmed, at the ease with which they understand its mys- 
teries. There is something perfectly lucid in his demonstra- 
tions. His manner is so expressive that light seems to issue 
from his eyes, from bis lips, from his very fingers. He inter- 
weaves in his discourses the most caustic appeab to Minis- 
ters — appeals which defy all answer ; the most piquant anec- 
dotes, which seem to belong naturally to the subject, and 
whioh adorn without overloading it. When he confines him- 
self to the narration of facts, his elocution has all the graees 
of simplicity. But when be is, as it were, &ee to laoe with 
science, he looks into its very depths, draws forth its imnost 
secrets, and displays all its wonders ; he invests hia admira* 
tion of it with the most magnificent language, his expreasiotns 
become more and more ardent^ his style more Oolotued, and 
his eloquence is equal to the grandeur of his sufaje<rf«'' 

Arago stood the busiest man in a busy age-i^4be getat ex- 
positor of nature^s truths as they were developed by the 
labours of experimentalists. The idea given, Afftgo u^w at 



Digitized by 



Google 



Notei on the Life of Arago. 67 

once Hft entire bearing, and advanced himself by rapid strides 
to the elucidation of the fact. His suggestions were the 
gtdding stars of science in France ; his experiments were the 
formdations on which new sciences were to be built. Arago 
never allowed his thoughts to be involved fai a theory; he 
accepted a theory as a means of advancing, but was ever 
ready to abandon it when it was found that facts favoured a 
contrary view. In the history of philosophy, his name will 
have enduring fkme, not from the discoveries which he made, 
but from the aid which he gave to science in all its depart- 
ments by his prompt and unfailing penetration. A member 
of nearly all the scientific societies of Europe, he was the 
point uniting them in a common bond. In every part of the 
civilized world his name was regarded with reverence, and 
all scientific communities felt that they had lost a friend 
when they heard of the death of the Astronomer of France. 



The Funeral Speech of M. Flourens at the Cfrave of M: 
Arago on the day of his Funeral^ which took place on the 
hth October 1853. 

GfimrLEifEKj'-^Death' takes us in general by surprise. 
The severe indisposition that M. Arago has laboured under 
for the last six months ought to have stripped us of all hope 
of ever seeing him again amongst us ; but the blow which 
has now fallen upon us has thrown ns into a state of deep 
consternation, as if it had never beenf oveseen. The reason 
is» that the void which certain people leave b^nd them is 
much greater than even our fisars represented to us ; and we 
only find out its vast extent after it has actually taken place. 
Yes, the mind which has become eclipsed was that powerful 
intdKgenoe which the Aoademy cherished so much ; a vast 
intelligmoe bom to embrace in its grasp all the sciences, 
and to extend them, and in which seemed to be realized the 
noble TOdsitioti of our own Society> and its own motto, to dis- 
cover, to invent, a«d make perfect. 

At the very outset of his career, M. Arago had the good 
forttme, so desirable for a youn^ man who desires to dream 
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qf a ^istiijguished future, to be connected with a great wortr. 
Hj^ w^ appointed to go to Spain with M. Biot to compTeto 
ibe trigonometrical survey, a worjc which has given us a very 
* '' '^ our glohe. His great capacity, ana 

h which he devoted himself to this 
H'ocured for him, on his return, the re- 
y. He was then scarcely twenty-thrt»fe 
Lh he gained much affection ; and the 
bestowed upon him its sympathies, 
de that he justified them att. TWsfs 
rate all the labours of a scientific life, 
ie activ^, devoted, and restless. M. Al*a^o 
genius for invention. He opened new l^ds. 
I on polarization, the relations of magftetWm 
and his magnetism of rotation, are of a high 
7e laid open to our view unknown rt^tiltd ; 
. nor was he less able or less fortunate in other tin* ^of 
discoveries. M. Arago often wandered out of his oHviv^ pro- 
per sphere. He strove hard to raise the standard' <)f'tlie 
body that he belonged to. He was ever in search bf tti- 
lented young men to enlist for the Academy, to adrfttt^ts 
reputation. All his scientific contemporaries were attached 
to him by the ties of the deepest gratitude. In th^y^r 
1830, M. Arago was called upon to replace M. iFouriep ^aa 
perpetual secretary. Since the time that he appeatied at his 
post, the Academy seemed to become possessed tf( a more 
active life; by familiarity, which was fiill of charmia a 
superior man like him, he knew how to secure <H>iilid«9ice 
and lively attachments. This gift, this great art 6f Bute«ess, 
he devoted entirely to the success of that body ^ose^Jdrgan 
he had become. Never did the activity of th^ Ai^ademV'^p^ 
pear so powerful or so extensive. Science tsreetft^d^tto'^torow 
an unusual splendour, and to spread widely it« briHianrt* light 
.pn all the productive powers of our conntry: Arago /Was 
gifted with a matchless penetration of mind, along i(i7iib;ex- 
traordinary analytical powers. The expOfsHlon of ^ihid wilrks 
of others was to him a mere child's play. In kis fttn«Mons 
of se9reiary'his thoughts were easy and-rApM, wkhatuiti for 
intellectual wit; and his po^erftll e^pt^6bidnft 4^4wiji^bly 
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gained for him the marked attention of his colleagues^ who 

always, astonished to see so many happy tatentd united^ 

listened, to him with a feeling of pleasure mixed with admira- 

tlpn. When protracted illness had deprived him of sight, 

vast genius be 

him. Works on 

kvere analysed \ 

ler. Thanks to 

»rk was done e£ 

very facility of 

er the wonder o 

.cesSrf 

. ^ the historian of the Academy, M. Arago manifested in 
. this so difficult and formidable office of high priest, as It may 
:hc cftUed — ^in which capacity he had to foretell the judgment 
of poi^erity — a conscientious study, a force of investigation, 
t a djesipe to be completely impartial, which procured for his 
.,el^g^iir very high rank. In these writings of the eloquent 
iiecretary, we find all the qualities of the great mind : a bril* 
pliant 8tylet« vigour, and enthusiasm, along with a charming 
^ ^gopd nature. As interpreter of the feelings of that Academy 
: im wWLch M- Arago had eiy oyed a seat for nearly half a century, 
I was willing to speak of the man in so far as he belon^^ed 
to us< He will live 
. ii^DS of our countr 
part0 of the civiliz 
. burg) and Philadelp 
. geMration of 3choh 
last i'orty years wi 
y^utb which to^ 
rfoboole^ bow much 
/ wbsiin.ibf^.kind ay 
I jt&ay liE|.y davrn.at 
-- /Anigaknew weU tl 
a&ciiQn. b^pame e 
^ brotbarran^ Bjij^rs 
^ i^oal rCi^f; .their « 
. Bteffcteofojanda pi 
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70^ On ^ Intf'oducHon of the 

On the Introduction of the Magnifieent Forest Tree^ iho 
DeodoTyfrom India into England. 

The cultivation of this magnificent forest tree is about to 
engage the serious attention of the Government, and one or 
more of the royal forests are to be planted with it- Mr 
Jameson, Director, Botanical Gardens, North- West Provinces, 
India, sent home last season, by order of the Governor- 
General, upwards of two thousand pounds of Deodar seeds ; 
and in order that parties now cultivating the Indian Cedar 
on a large scale might see the dimensions the timber attains, 
he also sent home four planks twenty feet in length, four feet 
and a half wide, and four inches thick, procured in the forestji 
of Kooloo, in the Kohistan of the Punjaub. For years past 
from five to six maunds (400 to 500 lb.) of seed have been 
despatched annually by him to the Court of Directors, by the 
overland route, for distribution to public institutions and pri- 
vate individuals ; and young plants which, ten or twelve years 
ago, used to sell for £5 and £6 each, may now be had of the 
nurserymen at twenty shillings per hundred. 

Cultivation of the Deodar in England, 

When, at the instance of the late Lord Auckland, at that 

time Govern or- General of India, the Court of Directors 

ordered a large quantity of seed of the Deodar to be imported 

annually* for distribution here, a service was rendered to the 

* 400 to 600 lb., which are liberally distributed to public and privata 
gardens throughout the country. In addition to the seeds of the Deodar tree, 
seeds of the following coniferous trees are also sent to England from the Baha- 
rumpore Botanical Garden, being collected by the seed collectors of that noble 
institution in the Forests of the Himalayas, viz. — 
Pinus excelsa. 
... Gerardiana. 
... Brononiana. 
... longifblia. 
P. (Abies) Smithiana. 
Picea Webbiana. 

... Pindrow. 
Cupretaof torulosa* 
Joniperus excelsa. 
religlosa. 
«nd lMtly» Finus BoylMuia, a magnificent new Piae diacovered toet tetton ifl 
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United Kingdom, the extent of which cannot, as yet, be e«ti- 
mated. Enough, however, has been Been to aasuw us that 
we have acquired in spme abuAdance an evergreen tree of 
singular beauty, perfectly hardy in these latitudes, and so 
unlike any other coniferous plant in its manner of growth 
as to add a new feature to the rich vegetation of these 
islands. 

We now learn with great satisfaction that the East India 
Company has ordered a ton weight of the seed of this tree 
to be placed at the disposal of Government for the service 
of the Woods and Forests, and that the first parcel has al- 
ready arrived. Should all this quantity vegetate, no fewer 
than 16,000,000 plants will have been acqubed, and thus we 
may expect the hills of Great Britain to be speedily clothed 
with the sacred Cedar of the Brahmins ; or making every al- 
lowance for deteriorated seeds, the produce to be raised must 
necessarily be prodigious. The charge of rearing it having 
been confided to four eminent nurserymen — Messrs Glendin- 
ning of Chiswick ; Lawson of Edinburgh ; Skirvingof Liver- 
pool ; and Waterer of Knaphill — ^we have security for the 
crop being skilfully managed.* 

Government will thus become possessed of a very large 
quantity of a fast-gi'owing tree, the value of which cannot be 
over-rated, whether it is regarded as a nurse, most useful for 
protection, and profitable for thinning, or, according to the 
testimony of those who are familiar with it in India, strong 
and durable, as timber. 



NepaiU, at an altitude of 12,000 feet. This fine Pine grows to a height of 100 
feet, and its timber is close-grained, and resembles much the Deodar j and as it 
is met with at a great altitude on the Himalayas, it will be found to be per- 
fectly hardy in Britain. In form, too, it is highly ornamental, and wUl thus 
prove a great aoquiiiUon. By the Director of the Botanical Gardens a largo 
quantity of seed has been sent to tba India House for distribution throughout 
the country. Another large supply will be forwarded shortly, and parties who 
have been hitherto disappointed, may procure seeds, by applying to Dr Royle 
at the India House. 

* We have eonsnlted one of the above genUemen to whom part of the 
eeeds have been confided, and we have mneb pleasure in stating, from his 
authority, that the seed that was late in re^hing this country WW successful, 
and that which was early, unsuccessful. — Ed. 
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jUghrtJBiliietiks>lfao I)ie^dftr;AS ttiiuifke;. TM S60tftb.£tSe>lKj8o 

iid'ebiithioaB^'ti^s \vhich >-g^w ^luDong^ti^ aad off^fir^ igreftt Cl)- 

(lBinicliot^tD(thQ £ree oit^etdatJKmiof^iir ; d»u>g aboot M .mft^h 

pihMmtltiiiltbk] vayi aft/it 'eff^G^goddby tgmitg^^l^lt^c 

heavy gales. Its poles, too, are mh^A thut.iifcimafe aWys 

9bei|fciliif(y^f3rnlj(3w^,f3*«eJ«i3U*e tuaafeer^^m^ .Lwrfi, !\^hich 

',ii$ ^.fewfbetJwi nurse^ bi^ciuite its light airy foliage ajadpyflft- 

o'fiftidiiii^iiioiFjQt Bbluiidiraaeeito.tlie aetioB. of li^t »Bd't|ie 

r'fraalciixuldtion.DC'm^^iaQd wbosi^ poles usually fetejia, gi^ 

.vpnMQl hasribejfmuiU of <faeing destitute ^ leares inth^ <^wly 

L;af)cin^vaaHlia^iiup#eQvbtV,subjjeot to the mysteriovis f^pd In- 

iocwrahlfi >.*.tootV i.On.^ /HiUer band, the Deod^a? QomWA?ft.tfc« 

graceful form and rapid growth of the L^^i with jthej^y^r- 

( igre,e»<t.€hinv4tejr of ik^ Soptcb Plue, wi^^Qyt the f^iiUs xff that 

i. speot«^iaittnd:Vre hate the eviden<?e of eyery Qhseryer^vb^^^as 

viieen it iiv Indian ibat H« timb0r Is of e%^e\\^nt, qu^U^^^^s 

that 18 a Tery nmteriAl point, and since we baye o^ca^i^Pfi^ly 

beardit suggested that because theBeodur is iieavly rel^jt^to 

tiie Cedar of iicbanon, its timber will probably partake of^ the 

bad quiUity of the latter, it seems worth while quoting the 

opimons of those who are personally aoquai^ted with , it 

; That no inferonce can be legitima,tely drawn from. its sup* 

posed k^atbnaliip to the Cedar of Lebanon, is auffieie^tly 

. shown by the Scotch Fine amd the Pinaster. They also^ are 

noariy related 5 anil yet the old timber of the first b^a great 

durability and strength, while the latter is. at ^U i^^ worth- 

♦ leift for .ftny p^rpos^ ei^cept firewood. A simibu: bu*:more 

, striking eoirtm&fc in ioffei^.by the Pinaster.and.Pii^us bis- 

, panioa^speioii^d s^ely;nw^,n§iqplx Allied tljiftn l^l)c^ft9dftr^fpid 

iCedar o£ lM^*anon>+ j JTp w; w^ b^o . the . eivid/e^e, ol t Q^UPj^in 

Widdfijjgt9i^tha* 1^ Jatiteip; iwa* largely uwd jn tb^.J^pflfl^ 

navy for deck-plfl|pJtingi[a^m?I>Pf§ to.whicbJ^iiJ^s^i^i^l^er 

could never be applied. 

The positive testimony of Indian travellers seems conclu- 
sive as to the durability and excellence of Deodar timber. 
Baron Cliarles VonHugel,now AustrianMinister at Florence, 
a good judge of such matters, saw the tree in abundance, and 
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h« t^atig it ><' the tecMmxpttblo Himidayatl C«dar/ tl»6 inValu- 

•'^bleD^dat;^^ M^jor Maddfti^ytban whi^mmaoiMihivsiiBofe 

^^rii^By invettigatod ihd biaiory <rf Himalityaii Oain^rs 6n 

' Ui4ir natite maimtaliai ^qaoieS' this vei^ exyressioa o£ Vbn 

'^HiB^gd^ imdevidtiillly agB^tsioat^ he eraa tbinks it iiropth 

i'itttiuiiry whether it r^^iyt^ej^gte th4 wheitei «Dd vrbwh.Beeifas 

"^ 1^ tie 4 HitnMay an Milom • -l ' - ; •'• 

• Moorwrft, — imdthiemwdv^r Wa0^ MOfe^^uMwoviby t^-^ 

^'^Ut^,-^-!!! the ft^st TOkitne oHita Ti-ot^fo, nyak^ use of the 

"IbAdWiftg language: <* The moat tlUttAble tree of' S^Etdfamere 

' ld«h<)we^^» the Deodar^. avaWeity of CddaTv^thio' timber 'of 

^ Wfaic^ is exteaetvely eta{>Ioyed i& ifae eoaatrlioiieBiof hoinf s, 

'4ekiple8» aad bi44gea«'^ And he-adds^ iiM4 pieoeatof itijiad 

"been fband Bltk decayed^ although exjpoi^^d to die abtion >of 

'^Wtfterfdrfburhtttidred years. ■ j: ^ 

^ ■ We have, moreover, the high auiboi4ty ef DrBjbyle, idio 

^- Ibhg l-eelded in the Deodar conntries, that the timber \% of 

" 'excellent quiEiliiy, and of gi'eat fttrength, aa wellaa durability. 

^.'^ h ttoit^iHially employed in the building of temples, in which 

"^none but ifee bcBt materials would be employed. 'Hie made 

-"'6f using it is to eonstruet a solid framework of the timber, 

dnd thettto fill in the spaces between willi stones, so that 

' the main strength of the building is made to depend upon the 

IXeodar, rather than the masonry. Thus used» it ia eivposed 

to a trial whieh nothing but timber of the best (fuality eo^ld 

Suppdrtb This is in complete accordance M^itib all that ^we 

' have ever heard of the quality of Deodar wood ;' and must be 

rcfgarded as conclusive. 

The only subject of doubt in our minds as te the issiae of 

'^ the great undet'taking ndw described is \Vheibep the geiytie- 

' tneti to Whom the youtog Deodars will be findtly eaftvaated, 

'[ frftfer'they Aa!l Imve been delivered -fap to'Go^ev^n^ent by the 

''"hbrfierymen ivho are to rear theth, will- know either whtfre, 

* 6r v^hen, or liow, they dughtto be ptatited. . ! : - 

l-M ,;.f* 'M'. ■' I T * . .;< - , •' •• ," ' 

I'-ii: > -J '• M. M. ,n ■' t I ' t ' » - . • '• .....1^ r . M ; . 
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RtmarkitmMoUmcd and Shells.* By Dr AUGUSTtrsGfotJLD, 

I, On the Zoological Regions, 2. Speci/ie identity of Shells. 

3. Lotcal aspect of Species and characteristic forms ojf regions^ 

4. Analogous spedse in oo-ordmaU regions^ 

1. Zoological Regions. 

The doctrine of distinct zoological regions evidently apper- 
tains to the mollusks, and is well illustrated by thenL In 
nearly every work containing any considerable catalogue of 
shells, the same species will be found quoted as being found 
in widely-distant regions, in different oceans, and even on 
opposite sides of the globe. The many thousand localitiea 
carefully noted on the records of the Expedition, go to prove 
beyond dispute, that no such random or wide-spread distribu- 
tion exists. The error has arisen from two principal causes. 
One is, that reliable notes of localities have not been taken. 
A voyage is made to the Sandwich Islands, and all the shells 
brought home by the vessel are said to be shells from the 
Sandwich Islands, though they may have been obtained at 
California, the Society Islands, New Zealand, and perhaps 
hflflf-a-dozen other places quite as remote from each other. 
A sea captain purchases a collection at Calcutta or Valpa- 
raiso for his friends at home ; and all the shells are marked 
as denizens of the port where they were purchased, though 
they might not have lived within thousands of miles. Pur- 
chased shells cannot be relied on for localities ; for this end 
a shell must have been found containing the animal, or else 
dredged, or picked up on the shore, and labelled accordingly. 
There have been instances where New England shells, which 
had gone to the west coast of America in the way of ex- 
change, came back again as Pacific shells. 

2. Identity of Species. 

" Shells are regarded,'' says Dr Gould, '^ as speoifieally 
identical, which, on careful comparison, are found not to be 
so. And this is very likely to occur where some one very 
remarkable peculiarity exists. Thus, a Li^trajria from Lower 

* tJnlted States Exploring Expedition, vol. xii. 
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California (X. undulata) has the thin, milk white, concentric* 
ally undulated valves so similar to tho#e wjiich chacact^rise^ 
a shell from the coast of Carolina (L. canaliculata), that no 
one obserying them separately would hesitate to pronounce 
them the same ; but place the two side by side, and it will 
be seen that in one the beaks are near the posterior, and in 
the other near the anterior end of the shell. Equally strik- 
ing resemblances and differences will be found when we com- 
pare Jfao^rana^to and if. brazilianOj Lutraria ventrieoaa^ 
and Zr. carinata^ the former of which are found in the Gulf 
of California, and their analogues in the Qulf of Mexico, 
S09 too, we find on the catalogues Cyifierea chione and 
Natica maroccana^ Mediterranean shells, set down as found 
also in the Gulf of California ; but a direct comparison shews 
them to be quite different in form and coloration, and well 
entitled to the distinctive appellations of Cytherea biradiata 
and Natica ChemnitziL Triton nodosum^ of the West Indies, 
has also been regarded as identical with a Sandwich Island 
species {T. elongatum). We need not multiply examples of 
this kind. But if such confusion has arisen among strongly* 
marked species, how much more liable is it to occur where 
specific differences are slight ? In many genera, as in Phyaa 
and Succinea^ the form, surface, and colouring, are so uniform 
throughout, that undoubted species are distinguished by only 
the slightest differences. Indeed, there are even some 
genera, like Heliw and Naninat Patella and Lottia^ which 
cannot be distinguished but by an examination of the animal. 
When, therefore, we have before us shells from widely 
diverse regions, apparently identical, they should be sub- 
jected to the most careful scrutiny for structunU differences. 
If no obvious ones are detected, we may not consider the 
question as settled, unless the animals have been compared ; 
and we may go even further, and require that their internal 
aiaraeture, as well as external features, should be ex- 
amined. The number of instances where this apparent 
ubiquity exists is fiMt diminishing, as in the cases already 
mentioned, in those of Oyprea eojanihema, cervina, and cer- 
vinetta, &c. A large proportion of the shelU inhabiting the 
eastern and western shores of the Atlantic have been re- 
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ikk oloBto'ihd oofhparisOB; ihe laore iti iendir t^ dmiipuibt 
Mth^ itiitin Inoreai^e th« identieal species. Xbe lame .19 
found4nriie ioiT^gafd to -other daft^ea of aAlmala. In Q^ 
ibd^^trlto ef /iiie local limitation ^ of anifidala, eyeo: tioyvti 
loeetB witk: BO' fewf appak<eni exeeptnns^ that we admit it im 
an axiom in zoology; tfaa* gpeoiea strongly resembling each 
^ilMSTf^^cleHvedtftoin widely diyerse looalitiea^ eapeobdly if a 
^oatiAentintelnrenes^ and if lio knotra or plaosible meanslof 
Mtekkunioation can be aesigBed, should ie aasum^ tzs difi' 
f€PieiUi Uktiliheit identity can be proved. Much Btudy of 
lining KpeeiiBdns must be bad before tiie apparent exceptiem 
eatt bebrotlgbt uftder the rale. Some sbella bare «iiidoiibl« 
edljr a veVy ext^nsivd range. The species of Cffpr<aaBi^ 
ri^ttiat^able-for libis^ and more tbait any other genus woold 
lead tis to conditde that oceans present no limitaiionaL Even 
among t^em^ however, neir distinettons are eonstaniljf aj^'* 
(learing. There are also some shells which may be oaUed 
cosmo|)olite, at least they are erratic, and will iie *fbni^ 
. wherever their pabulum is fbumL Thus, Helix ^selkarija, iA^ 
taching itself to water casks, is found in most seaports 'in 
all parts of the wOrld. Helix similcirie is fbund wbereter 
the coffee plant gi^ws ; and Hdia vUnnoidee in likeiaanner 
accompanies the Arum esculentum or toro. Bulimus octane^ 
or a closely allied species, is a parasite of the Banana. But 
excej[)ti(:ms of this kind confirm rather than mUitate against 
the conclusion* 

d» Zocal Aspect ^ SfttmSf aM Characteristic Form^ of R^i^^f^ 

Th^e is a certain local Aspect, or peculiar faeiesi w4iieh 
iinpriesse^ itsetf upon msthe mote we 6t«^ local colIoet»tt ; 
just as "tine learn by a very Utile obserraUon, to <UBthigaiBh 
men of diffiei^ht n^tidhs ahd n^i^boikrboods. Thus we dis- 
tinguish the loose, horny, cdouriess sk*uctut^ of thenortltem 
marihe species ; the stony, corroded, livid New ^saAand- 
iers ; the polished, absolutely perfect specimens^ from thoiM^ 
seas. Ceftairi fbiws ak^e so charaetWtetio ^f ttevtadik r^gitos, 
' that We nevei* exp^ect to find them els^wbere^ ^llnte Wi look 
M&lau$tli6 inE\tW)fpe tod Al^lAptctJ^hmiwatit^AMc^; 
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fif A^hatit^Uaiti the Smdwicli Idand^iftir Partukuin thto 
Sadflo Islands, sonth of iUs0. e^aAor ; iaikLeJJitUdi SMi^n 
of America w* look ' for HtUeet irith tooth9d'.ap£iytiurej^ .) nto 
the Phtlippiiiei Islands for the irioitjaiidbJBaiitifollpfttilintcll 
l^eioi^Bi tn, \ niKi ire^'fttAtinre/ ta caU ihem straggkots^ ^s ww 
lire bcpughtto vafromitfiy otfa^ ^^a4rtor»' <\ ^n n. ',:/,- c.^ 
/: tDr Piobcfring^ remarks, in ireiatioftfio ftIifitIfe€|j^.il£itoAIJ9> 
^'It^was only hei^, in iheaiidst' o£ tha conilf>fieai.'wh)en^ I 
A>ilnd myself sorroutided by agrea^. iisirieiy of fhneiiMiir^ 
'^lilf^i <l4wry^ Ovuia^ Hurpai Terehra^ Cat$iki &tr<mimiit 
^emiimiiMfy PyroMm^ellai Tridaona^ VuUMaf Liaw^ A(V,1hD(t 
'I'beoawe fuUy anraire of the imperfcfotraiato etf tbtfliscienfie. 
'^e^oikaed Patella, Ebwrna^ TerBhelhim, Oanc^lkuriay ilfp^ 
^apm,Amnlluiimf and MargmMai ^vf$hm \^^^tk •t(>/p^- 
rraiU lesaitfaan at Tonga. Maatra profier wl^a.not ri^t mik. 
-1m fltmatile shells thtse islands are riebev ttioja ike pastern 
imioui BO doubt on aecotint of theii* larger siie»Md the'eon%e- 
Iquent greater abundance of freah water* A fliestirwater 
-biviJve, Cyrena^ was here taet with for the first time among 
jitbe istaads*' Among land-«heUa we missed Pcwtula^ The 
(appearanoe pf large JSuKmi reminded, one of the CMntinent* 
' The ime JMice» seem to be aupplanted by Nanina^ ' 

4. Analogous Species in co-ordinate Regions, 

* ' Askotber point of interesti ei,tensLvaly elufidated by ibe 

collections of the Expedition, is the occurrence of a^nalogous 

species in co-ordinate regions. It is now a received fact that 

the animals tod plants of the norfchemihost ^ones are, for the 

. moat partr iclenftioal tbrongtKmt tb« whole .circuit ; aiM) that 

4heispeoie$ grftdtaJly djlv^ge fr<Wi«^h oti^er towards the 

i^qMtcov oc^the tbre^ c^ntiqepts^ an4 t^^tt ^fter paw^g.the 

^f^quator towards the north* there ianq1}/a return to the same 

rs|i9^s,,And rarely to the. sftme general as we should. expect 

.i,iE:Jvartatioivofi'onna depended mainly qn difference of tern- 

'vperalmi^ Tber-e is* however, a return to mQHi:^sc^ of ^ Icin- 

. ' fihr«d icbftmeteir.andiQTOat: and oftenjUmea t^ t^e same g^^a. 

.^ M,i T)ie;'aii^ogiee.ofjBpeoimens from distant regio^i.arepob^ch 

, i^fafongfr arhen^Deckgned.by Isotherim^ jlwg^wle? iM^M 
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isodiaitfluil latttade* In tlie lattor onse w^ may hMt milogotn 
genera. Along our northern seas, fiome of the most charac- 
tettstic sfa^Us are, Budehmm, Tritonum^ Fusuiy T^rehratukty 
JUffmiu^ Stc Around Gape -Horn are shells of the same typeSi 
so elosely allied tiiat th^ hare not yet been separated as dls^ 
tinoi^oeva, though peculiar ia many imporiant respects. 
But tbia tesembhince does not deseend to speetes. In the 
first ease, bowever, not only baTe we the same genefra, but 
the species seem to repeat eaeh other ; so that speeies brotighl 
from grettt distances east or west are somn^ely to be distin- 
guisbed upon oooapartaon^ As examples in illustration, we 
a^ay place against eaeh other the fbilowing spoieies, from 
Oregon, and from the Bastem States ^-^ 

Mya praBcisa. Mya truncata. 

Osteodeimia bracteftttun. Osteodesma hyalina. 

C&rdila Tentvioosa. Oardita borealis. 

CardiuQi blandum. Gardiam Icdandioum. 

Venus calcarea. Venua mareeaaris^ 

Alasmodonta falcata. Alasmodonta arcuata. 

Helix Vancouverensis, Helix concava. 

Helix lorioata. Helix inflecta. 

Helix germana. Helix fraterna. 

, Planorbis vermieularis. Planorbia deflaotus. 

Planerbis opeixsularis, Planorbis exaoutus. 

Lacuna carinata. Lacuna vincta. 

Natica Lewisii. Natica ferox. 

Trichotropis cancellata. Trichotropis borealis. 

FuBUB fidioala* Fasus tarricnhk. 

Lottia pintadina. LoUia testndinaliS) ice. 

Mingled with these are others very different in type, which 
mark the two localities as constituting very different zoologi** 
cal regions. Where, for instance, have we the analogues of 
Parnopcea generoaa, Lutrariaventricosa^ Triton oregontm^ 
on the one hand, and of Mactra gigantea, Fusue deceinc0st0r 
tu8 and Icelandicus^ Pyrula canaliculata and carwa^ Panda' 
ra trilineata, &c., on the other ? The same comparison holds 
good between the shells of the Gulf of Galifbmia ajid the 
Gulf of Mexico. 

From a consideration of the land-shells collected oa the 
Pacific islands, it seems possible to draw spme faivin&)?eiH>M 
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as to Ui6 relations of the laads wbkh onoe oeoitpi^d ihaarea 
of tbe Pacific Ocean^ and whoeie meantaui peakA evidently 
now indicate, or constitute^ the ialandB with which it is now 
studded* By ohservation of the fipedes^ we ibittk there ar* 
strong indications ti»at some groups of islands hare an inti4 
mate relation to each other, and belonged aA leiu^ti te the p^aks 
of the same mountain ranges, before they were submerged^ 
while tbe indici^ions are equally strong, that other groiips 
had no such territorial conveotioa. 

The Samoa, Friendly^ aad Feejee Islands are near to each 
other, and seem as if they must have ixttimate geological re^ 
lations. The Samoa and Frieadiy Islands give evidence <4 
such relation, the same forms and m^iy of the same species 
occurring on both groups. But, if we may draw inferenoes 
from the land-shells, these two groups are more intimately 
related to the Society Islands, though at a muoh greater dis- 
tance, than to theFeejee Islands. Not a single species of land<- 
shell found on the Feejees was collected on either side of the 
other groups. Several genera which are common to the 
other groups are wanting in the Feejees. Thus, no specimen 
of Suceinea or Partula, genera so abundant in the Society 
and Samoa Islands, was found at the Feejees ; and the true 
Helia^ especially the pyramidal forms, so remarkable in the 
other groups, seemed to be replaced by large species of 
Nanina. On the other hand, large and peculiar species of 
Bulimus occur abundantly on the Feejees, while nothing of the 
kind occurs on any of the other islands. Indeed, judging from 
the land-shells, the Feejees are more nearly allied to the 
islands to the westward, such as the New Hebrides, than to 
the FHendly Islands on the east, though so much nearer. 
When Wd examine the fluviatile shells, however, we do not 
find the same distinction. Many of the same species of Mela- 
nia^ Navicella^ and Nerttinay seem to occur in all the groups, 
though the large coronated species of Melania prevail in the 
Feejees. There is some reason to suspect, moreover, that 
the freiih-water shells collected at those islands have acci- 
dentally become more or less mingled. It must also be con- 
sidered that the Navicella, and more especially Neritina, is 
oflenlhnes decidedly littoral, and even marine, in its habits. 
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The little isIancUof Metia, or Aurora Island, to the norths 
efiBitvai^d of Tahiti, is one of peculiar interest It is a coral 
island, which has been elevated 250 feet or more, and has no 
other high island anywhere near it On it were found four 
small land-shells belonging to three genera, viz.. Helix perte-f 
nImBi HeUx dasdalea^ PiirtulapusiUa^ and Helecina trochlea, 
Itevieof these were fonnd upon any otiier island. They seem 
ta have' orighated there after the eleTatkm of the island, and 
htive a signHicant bearing upon the question of local and pe« 
riodical creations In oomparatiTely modem times. 

As the genus Partula is characteristie of the groups just 
south of the ei[}oator, so Acfiatinella is the characteristic 
sbett ^ the Sandwich Islands. Closely connected as the 
islands of ^is group are, they each have their peculiar forms 
of land^-shells ; and, as the southern islands bear evidence of 
gteatter age than the northern ones, we may infer that, within 
these natrow limits, we have evidence of the appearance of 
some species subsequent to the existence of others now liv-» 
ing. On the island of Kauai, the oldest of the group, we 
have A(^tina adusta w^Apyramidata^ a form which does not 
appear on the other islands ; the Achatinellce are chiefly of 
the elongated glabrous form, which I have grouped under the 
name Leptachatina ; the Helices are planorboid and multi- 
spiral. On Molokai, the species o{ Achatinella are large and 
beantifuly and peculiar in their form and colouring. On Mam, 
the Helicea are small and glabrous, with some very curious 
hispid and ribbed species, with lamellee within the aperture, 
Oa Oahu^ihe species of both Helia and Achatinella are simif> 
lar to those on Maui. On Hawaii, Succinea seems to prevail 
in larger proportion than on the other islands, wldle Achor* 
tmelk^t which occurs so abundantly on all the other islands, 
either does not.ocoiir at all« or but very rareliy. 
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current cbarlii^iwbi^ bf^Y^alfr^ftdrV^ «f tim4iii^i|^*jyi*I)H^T 

4»t%rfl^^^^J§ cUywl0d;intft6pgrf#J rf^fe^Ofi^itoiieWiAft^. 

^9(P9§i{M^^f tiMB«4iatoi(^ lAMmin^d^ lloith^ttbiW 
i%Mt^i^9iJflQifejry otii^irparto£iJ»e distriok. A JpetwLohArfr^ 
itd^Bl^ropRUAcdl W. each nckonili of ibe yeftr^-flnd thue tiienavi^ . 
ga^^it^l^rtci ReeM a glMO0 wbat aare; Abe-prevalent .winds . 
i% »v^pK,f§rt erf ttija ooean fit mj iine of *be yseair, and. is eo- . 
a}^f)4ifl^|bQRbftpejiW)9ourie aa ito aTailbimaelf of tbe fartoarable 
W4fk>l^ W. avoid tho«e which are oppMk»d to hii crame^ 
l^l^^n^Um hrief sketch of the {winciple «pou :whieb tbe^ wind 
cbfi^:l|»iV# fmetk Qopstmctedf it will be readily understood 
t^Hb^ ol>s«irvatiooe upon the dinaoiiDii o£ the ourrents of 
theiBM^aJl'and tiimi teaqwrature^ ^heu collated in the soma 
niMMTi iriU^eiiaUe oato trJMsaibeir drculotion tiirough every - 
pankaf 4|ie joaeab, jind tiiiaoauseaiwhfcfa giveiriae to and p^r*^ 
pefciate'tketf movemeuta^as the oboerva6ion« oirtfae tempera^ 
ttBre«n|i^i«Bi«re of tbe atraoapbJeire \vil] etn^bl^ us to tracd 

the <^tigiai ittid eOQMe of 4^ g*^ A^^^'^P*^^^' ' 
rioi^hfAim^iiw4dAmi^^ itvat'^venfot spaced Bofai^ge aa- 

b"" of latitude M^S^df le^ngiiiid^/the4etetii«Mb^bf obd^fttt* ' 
tions which are required for the three great oceans amounts 
to the enormous number of 1,669^00, the minimum number 
for each square being 100 ; and when it is borne in mind that 
certain parts of the ocean are more frequently traversed by 
the vessels of one nation than by those of another, and some 
parts very rarely traversed by any, it will be evident that this 
admirable system, so ably begun by Lieutenant Maury, can only 
VO^. LVI. irO, CXI.— JANUARY 1864. W 

Digitized by CjOOQIC 



82 On a Uniform SjfUem of 

be carried out effectually by the co-operation of all the prin- 
cipal commercial nations. To carry out this Bystem, the 
conference whose report is subjoined was held, and it is a 
subject of sincere congratulation to know that not only our 
own Government, but the Governments of several of the other 
nations who were represented at that conference, are already 
taking active measures for carrying into effect the recom- 
mendations which are contained in this report. 

But as Lieutenant Maury very justly observes, ** the impor- 
tance of concert among meteorologists all over the world, and 
of co-operation between the observer on shore and the naviga- 
tor at sea, so that any meteorological phenomenon may be 
traced throughout its cycle both by sea and land, is too obvious 
for illustration, too palpable to be made plainer by argument, 
and therefore the proposition for a general conference to ar* 
range the details of such a comprehensive system of observa- 
tion, addresses itself to every friend of science and lover of 
the useful in all countries.** — (See Lieutenant Maury's Sail* 
ing Directions^ 5th edition, p. 30.) 

These sentiments are fully participated in by the most 
eminent meteorologists in Europe, including Quetelet, Kup- 
ffer, Kreil> Dove, Lament, Bravais, Hansteen, our own dis- 
tinguished Astronomer-Royal, and the officers in charge of 
the meteorological observatories in Spain, Holland, ke. ; and 
a second conference is now proposed to effect a system of co- 
operation for observers on land, similar to that which in Urn 
iirst conference has been recommended fer o baet r ers wk sea. 
We dare not speculate on the result to be obtained by so vast 
a system of observations, but we cannot doubt but tiiat they 
will be of highest interest to science, and of the greatest 
benefit to mankind ; and we may congratulate ourselves on 
living in an era when scientific men in all nations^ setting aside 
all petty national or selfish views, are prepared to combine 
their labours for the good of all — presenting a spectacle such 
as history cannot refer to. 

REPORT. 

** In pursuance of instructions issued by the Governments 
respectively named below, the officers whose names are here- 
unto annexed, assembled at Brussels for the purpose of hold- 
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ing a conference on the subject of establishing a uniform 
system of meteorological observations at sea, and of con- 
curring in a general plan of observation on the winds and 
currents of the ocean, with a view to the improvement of 
navigation, and t9 the acquirement of a, more correct know- 
ledge of the laws which govern those elements. 

" The meeting was convened at the instigation of the Ame- 
rican government, consequent upon a proposition which it 
had made to the British government, in reply to a desire 
which had been conveyed to the United States, that it would 
join in a uniform system of meteorological observations on 
land, after a plan which had been prepared by Captain 
James, of the Royal Engineers, and submitted to the Govern- 
ment by Sir J. Burgoyne, Inspector-General of Fortifications. 

" The papers connected with this correspondence were pre- 
sented to the House of Lords on the 2lst of February last,* 
and have been further explained in the minutes of the ieon- 
ference. And it is here merely necessary to observe, that 
some difficulties having presented themselves to the imme- 
diate execution of the plan proposed by the British govern- 
ment, the United States availed themselves of the opportu- 
nity afforded by this correspondence, of bringing under the 
notice of the British government a plan which had been sub- 
mitted by Lieutenant Maury, of the United States Navy, 
for a more widely extended field of research than that which 
had been proposed, a plan which, while it would forward the 
object entertained by Great Britain, would, at the same time, 
materially contribute to the improvement of navigation and 
to the benefit of commerce. 

"An improvement of the ordinary sea route between dis- 
tant countries had long engaged the attention of commercial 
men, and both individuals and nations had profited by the 
advances which this science had made through a more cor- 
rect knowledge of the prevailing winds and currents of the 
ocean. But experience had shewn that this science, if it did 
not now stand fast, was at least greatly impeded by the want 
of a more extended co-operation in the acquirement of those 
facts which were necessary to lead to a more correct know- 
ledge of the laws which govern the circulation of the atmo- 
* See Parliamentary Papers, No. 115, r^^^^T^ 
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sphei'e, and eontrol the currents of the ocean ; and that the 
subject could not receive ample justice, nor even such a mea- 
sure of it as was commensurate with the importance of its 
results, until all nations should concur in one general effort 
for its i)erfection. But, could that happy event be brought 
about, could the observations be as extensive as desired, and 
receive that full discussion to which they were entitled, the 
navigator would learn with certainty how to count upon the 
winds and currents in his track, and to turn to the best ad- 
vantage the experience of his predecessors. 

" Meteorological observations, to a certain extent, had long 
been made at sea, and Lieutenant Maury had turned to useful 
account such as had from time to time fallen into his hands ;* 
but these observations, although many of them good in them- 
selves, were but isolated facts, which were deprived of much 
of their value from the absence of observations with which 
they could be compared, and, above all, from the want of a 
constant and uniform system of record, and from the rude- 
ness of the instruments with which they had been made. 

** The moment then appeared to him to have arrived when 
nations might be induced to co-operate in a general system 
of meteorological research. To use his own words, he was 
of opinion that ' the navies of all maritime nations should 
co-operate, and make these observations in such a manner, 
and with such means and implements, that the system might 
be uniform, and the observations made on board one public 
ship be readily referred to, and compared with the observa- 
tions made on board all other public ships, in whatever part 
of the world ; and, moreover, as it is desirable to enlist the 
voluntary co-operation of the commercial marine, as well as 
that of the military of all nations, in this system of research, 
it becomes not only proper, but politic, that the forms of the 
abstract log to be used, the description of the instrmpents 
to be employed, the things to be observed, with the manipu- 
lation of the instruments, and the methods and modes of dt>- 
servation, should be the joint work of the principal parties 
concerned.* 

** These sentiments being concurred in by the QoTemtneiit 

* See Sailing Directioiifl by Hanry. 
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of the United States, the correspondence between ihe go* 
yemments was continued, and finally each nation was inyited 
to send an officer to hold a conference at Brussels on a given 
day. 

'^ And that the system of proposed observation and of com'- 
bined action might become immediately available, and be 
extended to its widest possible field of operation, it was de« 
termined to adapt the standard of the observations to be 
made to the capabilities of the instruments now in general 
use in the respective naval services, but with the precaution 
of having all these instruments brought under the surveil- 
lance of parties duly appointed to examine them and deter- 
mine their errors ; as this alone would render the observa- 
tions comparable with each other through the medium of 
their respective standards. 

** The conference opened its proceedings at Brussels on the 
23d of August 1858, in the residence of M. Piercot, the Mini- 
ster of the Interior, to whom the thanks of the conference 
are especially due. 

** M. Quetelet was unanimously elected president. 

<< Before entering upon any discussion, it was the desire of 
all the members of the conference that it should be clearly 
understood, that, in taking part in the proceedings of the 
meeting, they did not in any degree consider themselves as 
committing their respective governments to any particular 
course of action, having no authority whatever to pledge 
their coimtry in any way to these proceedings. 

'* The objects of the meeting having been explained by 
Lieutenant Maury,* the conference expressed its thanks to 
that officer for the enlightened zeal and earnestness he had 
displayed in the important and useful work which forms the 
subject of the deliberations of the conference. 

" In concerting a plan of uniform observation, in which all 
nations might be engaged, the most obvious difficulty which 
arose was from the variety of scales in use in different coun- 
tries. It is much to be desired that this inconvenience 
should be removed ; but it was a subject upon which the 
, eonfereuce^ after mature deliberation, determined not to re- 

* See the Minutes of the Proceedings of tiie Conference. 
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commend any modification, but to leave to each nation to 
continue its scales and standards as heretofore, except with 
regard to the thermometers, which it was agreed should, ia 
addition to the scale in use in any particular service, have 
that of the centigrade placed upon it, in order to accustom 
observers in all services to its use, with a view to its final 
and general adoption. 

" The advantages of concert of action between the meteor- 
ologist on land and the navigator at sea were go obvious, 
that, looking forward to the establishment of a universal sys- 
tem of meteorological observation upon both elements, it 
was thought that the consideration of scales could, witl^ 
greater propriety, be left for that or some such opcasion. 

^' As to the instruments to be recommended, the conference 
determined to add as few as possible to such as were in 
common use in vessels of war; but, regarding « accuracy of 
observation as of paramount importance, the conferenoe felt 
it to be a matter of duty to recommend the adoption of ac- 
curate instruments, of barometers and thermometers espec 
cially that have been carefully compared with recognised 
standards, and have had their errors accurately determined, 
and that such instruments only should be used on board 
every man-of-wai* co-operating in this system, as well as on 
board any merchantman, as far as it may be practicable. 

'' The imperfection of instruments in use at sea is notorious* 
The barometer having hitherto been used principally as a 
monitor to the mariner, to warn him, by its fluctuations, of 
the changes in prospect, its absolute indication of pressure 
has been but little regarded, and makers seldom, if ever, de* 
termined the real errors of these instruments, or, if known^ 
still more rarely ever furnished the corrections with the in- 
struments themselves. 

*^ That an instrument so rude and so abundant in eirop as 
is the marine barometer generally in use, should, in this age 
of invention and improvement, be found on board any ship, 
will doubtless be regarded hereafter with surprise ; and it 
will be wondered how an instrument so important to meteor- 
ology, and BO useful to navigation, should be permitted t^ 
remain so defective, that meteorologists^ in their iavestiga- 
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tiont conceniiog the laws of atmoapherio pressiire, aM im- 
pelled in great meaaure to omit all reference to tlie obaer- 
Taticms which have been taJken with them at aea. The fact 
will, it ia believed, afford a commentary upon the marine 
barometers now in uae, whiflb mo reasoning or explanation 
can render more strikiag. 

.i j^ ^^ ^ q^iinion of the conference that it would not be 
imfmrnkAbf considering the spirit of invention and improve- 
mnt that is now abroad in the world, to contrive a ma- 
rine barometer which might be sold at a moderate price, 
that would fulfil all tiie conditions necessary to make it a 
good and reliable instrument ; and a resolution was passed 
to that effect, in order to call the attention of the public to 
the importance of an invention which would furnish the na- 
vigator with a marine barometer that at all times, and in all 
weathers at sea, would afford the means of absolute and ac- 
curate determinations. 

*^ The conference is also of opinion that an anemometer, or 
an instrument that will enable the navigator to measure the 
force, velocity, and direction of the wind at sea, is another 
desideratum. 

^^ The conference waa of opinion, that the mercurial barome- 
ter was the most proper to be used at sea for meteorological 
purposes, and that the aneroid should not be substituted for 
it. 

** With regard to thermometers, the conference does not 
hesitate to say, that observations made with those instru- 
ments, the errors of which are not known, are of little value ; 
and it is therefore recommended, as a matter well worth the 
attention of co-operators in this system of research, whether 
some plan may not be adopted in different countries for sup- 
plying navigators, as well in merchantmen as in men-of-war, 
with thermometers the errors of which have been accurately 
determined. 

'* For the purposes of meteorology various adaptations of 
the thermometer have been recommended, such as those which 
refer to hygrometry and solar radiation ; and, accordingly, 
a space will be found in the columns for temperature by ther- 
mpmeters with dry, wet, and coloured bulbs. With these ex- 
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eeptioUB, the only Jnatnunent, in addition to thoae gmeralky 
«i0ed at sea, for which the eonference has thou^t fas)f&f to 
recommend & eolamn^ is that for specific gravity ;. the cost 
fOf this instrument is too insigntAcant to be mentioned. 

*^ The reasons for recommending the use at sea of the wet, 
the white, and black bulb thermometers are obvious ; but with 
regard to the thermometer with a bulb the colour of sea- 
water, and the introduction on board ship of a regular series 
of obsarvations upon the specific gravity of sea-water, it may 
be proper to remark that, as the whole system of ocean cur- 
rents and of the circulation of sea-water depends in some de- 
gree upon the relative specific gravities of the water in va- 
rious parts of the ocean, it was judged desirable to into^ooe 
columns for this element, and to recommend that observaticora 
should be carefully made with regard to it, both at and b^low 
the surface. 

" With respect to the thermometer having a bulb of the 
colour of sea^water, it is unnecessary to say more in favour 
of its use on board ship than that the object is to as<^rtaan 
whether or no such observations will throw any light upon 
the psychrometry of tlie sea, or upon any of the various mte- 
resting phenomena connected with the radiation from the 
surface of the ocean. 

'' In bringing to a conclusion the remarks upon instruments; 
the conference considered it desirable, in order the better to 
establish uniformity and to secure comparability among the 
observations, to suggest, as a measure conducive thereta» 
that a set of the standard instruments used by each of tiie 
co-operating Governments, together with the instructiottB 
which might be given by such Oovernments for their use, 
should be interchanged. 

^' The object of the conference being to secure as lieur as pos- 
sible uniformity of record and such a disposition of the ob- 
servations that they would admit of ready comparison, the 
annexeckform of register was concerted and agreed upon. 
The first columns of this form will receive the data which 
the Government of the United States requires merchant veo- 
selfi to supply, in order to entitle them to the privfl^gea of 
co-operators in this system of research, and may therefbM 
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'he coniridered as the minimum of what is expected xjf ttieni. 
This condition, which it may be as well to state here, rec^tRfes 
that at least ihe position of the vessel and the set of the cur- 
rent, the height of the barometer, the temperature of the tdr 
and water, should each be determined once a^^ay, the force 
and direction of the wind three times a-day, and the observed 
variation of the needle occasionally. 

•* Every abstract log kept by a merchant vessel should con- 
tain at least what is here recommended. Anything more 
*would enhance its value and make it more acceptable. ' 

" The remaining columns are intended principally for men- 
of-war to fill up in addition to those above mentioned, btxt it 
is believed that there are many officers in the mereantile navy 
also who are competent to this undertaking, and who will, it 
is hoped, be found willing to distinguish themselves in this 
joint action for the mutual benefit of the services. 

*' In the compilation of this form the conference has had 
carefully in view the customs of the sei*vice and the addi- 
tional amount of attention which these duties will require, 
and it is believed that the labour necessary for the purpose, 
at least to the extentspecified in the instructions for filling 
up the columns, is only such as can be well performed under 
ordinary circumstances, and it has considered it a minimum^ 
and looks with confidence to occasional enlarged contribu- 
tions from zealous and intelligent labourers in the great cause 
of science. 

*^ The directions for filling up the columns, and for making 
certain observations, it will be seen by the minutes, were 
limited to such only as seemed necessary to the conference 
to insure uniformity of observation. This subject received 
the benefit of much discussion before the meeting, and it was 
considered most advisable to confine the matter to hints, 
which it is hoped will be found sufficient, when embodied in 
the instructions which each' nation will probably issue with 
ihe forms, to insure that most desirable end — uniformity. 

•* The conference, having brought to a close its labours with 
respect to the facts to be collected amd the means to be em- 
ployed for that purpose, has now only to express |k hope that 
whatever observations may be made> will be turned to <|B6fal 
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account when receivedy and not be Buffered to lie dormimt 
for the want of a dq>artment to discuBs them; and that, 
should any Government, from its limited means or from the 
paucity of the observations transmitted, not feel itself justi- 
fied in providing for their separate discussion, it is hoped 
that it will transfer the documents, or copies of them, to some 
neighbouring Power, which may be more abundantly provided, 
MXkd willing to receive them. 

'< It ia with plaMure thai the conference has learned that 
the Government of Sweden and N«Ffn^ htm TWitHWiJI ite in- 
tention of co-operating in the work, and that the King has 
commanded the logs kept by his Swedish subjects to be trans- 
mitted to the Royal Academy of Science at Stockholm, and 
also that in the Netherlands, Belgium, and Portugal, mea- 
sures have been taken to establish a department for the same 
purpose, and that the Admiralty of Great Britain has ex- 
pressed its intention of giving instructions for meteorological 
observations to be made throughout the Royal Navy. 

" The conference has avoided the expression of any opinion 
as to the places 6r countries in which it would be desirable 
to establish offices for the discussion of the logs, but it is 
confidently hoped that, whatever may be done in this respect, 
there will be always a full and free interchange of materials, 
and a frequent and friendly intercourse between the depart- 
ments ; for it is evident that much of the success of the plan 
proposed will depend upon this interchange, and iqpon the 
frankness of the officers who in the several countries nuty 
conduct these establishments. 

" Lastly, the conference feels that it would but inadequately 
discharge its duties, did it close this report without endea- 
vouring to procure for these observations a consideration 
which would secure them from damage or loss in time of 
war, and invites that inviolate protection which science claims 
at the hands of every enlightened nation ; and that, as vessels 
on discovery or scientific research are by consent suffered to 
pass unmolested in time of war, we may claim for these do- 
cuments a like exemption, and hope that observers, amid the 
excitement of war, and perhaps enemies in other respects, 
may in this continue their friendly assistance, and pursue 
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th#ir occnpation, until at length erciy part of the ocean shall 
be brought within the domain qf philosophic i^nearcb, and a 
system of investigation shall be spread as a net o^er its sur- 
face, and it become rich in its benefit to commerce, navigatien, 
and seience^ and productive of good to mankind. 

" The members of the conference are unwilling to separate 
without calling the attention of their respective Governments 
to tiie important and valuable assistance which it has received 
from the Belgian Government. That the conference has been 
enabled to draw its labours to so speedy and satisfactory a 
close is in a great measure owing to the facilities and con- 
veniences for meeting and deliberating which have been af- 
forded by His Majesty's Government. 

" Signed at Brussels, this 8th day of September 1853. 

^»«"-' {gsr' '''"'■'"' 

Denmark, P. Rothb. 

France, Delamarohe. 

Great Bntam, |jj j^^^^ 

Netherland, Jakbbn. 

Norway, Ihlbn. 

Portugal, De Mattos Corkea. 

Russia, GORKOVBNKO. 

Sweden, Pbttbrssok. 

United States, MAURir." 



An Essay on the China-stone and China-clays of Cornwall^ 
tuith a Description of some Mechanical Improvements in 
the Mode of Preparation of the latter* By Mr H. M. 
Stokbb, of St Austell, Cornwall. 

The China-stone and China-clays of our county, or the 
disintegrated granites, have of late years assumed a no less 
important than interesting feature in its history ; not only 
to the capitalist, from the great addition the discovery of 
their use has made to its commercial importance ; to the 
working-classes, from the necessarily co-existent increase of 
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employment; to the Bhipping, from tiie quajitity annnany 
exported; but also to the traveller, from the picturesque 
scenes, the preparation of these articles has added to the 
previously existing and unexampled ones offered him for con- 
templation in the various modes of raising and rendering 
available the mineral wealth for which we have been so long 
and so justly famed ; and not only to these, but to the prac- 
tical chemist as ^ell, does it afford matter for speculation, 
inasmuch as the supply of the former of these articles is bo 
limited, as to require, in the course of a very few years, 
some cheap and easily available substitute ; whether to be 
supplied from this or from some other county, is a questio 
to be determined only by the conjoined efforts of the miner, 
the geologist, and the analytical chemist. 

From these few remarks, any apology for the appearance 
of the present essay would only be out of place, especially 
when we take into consideration the paucity of information 
possessed even by such men as the jurors of the Exhibition 
of the past year, as proved by their indifference both to the 
purity and quantity of the raw material ; and this is now the 
more to be deplored from the contrast presented to us in the 
degree of attention paid by those jurors who investigated the 
merits of this article in its manufactured state, and by tiie 
observations necessarily made on other raw material, not 
less than from the fact that in no work with which I am at 
present acquainted has the preparation or the source of this 
article been fully described. 

These observations will be found to refer generally to 
those districts whence the greater amount is attainable, and 
from them I have reason to hope that some few general laws 
may be deduced, whereby, when the present source is ex- 
hausted, other localities may be found in the county for their 
supply. 

Attention was first directed to the fact, that the disinte- 
grated granite and clays of our county, as well as those of 
Devon, when fused or burned, could be rendered available 
to the potter, in 1768, by the late Mr Cookworfchy of Ply- 
mouth, who extensively exported them to the potteries of 
Staffordshire for that purpose from Devon ; subsequentiy to 
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wfaichy large beds of » like description of clays were found in 
the parish of St Stephen's : and it having been ascertained 
that the decomposing granite, from which such beds are 
formed, was ciq)able, when fused, of forming a suitable glaze 
for the articles made of the clay, a large trade was at once 
opened, which has continued progressively to increase till 
the present time. 

The disintegrated granite, under the name of China-stone, 
from the use to which it was iq^lied, was exported at a later 
period than the China-clay or kaolin, — ^this article of eom^ 
merce not having been introduced till the year 1802, when 
it was first raised from a bed of great purity, containing no 
iron or manganese, but merely felspar, silica, and mica, in 
varying proportions. And this is at present the only source 
from which it can be obtained of a sufficient degree of purity 
for ordinary purposes ; though, from its price, and the efforts 
that have been made by chemists, both here and in the pot- 
teries, to gain a substitute for it, it is very doubtful whether 
it will long continue so ; more especially if the distance we 
are placed from Stafford be taken into consideration. 

Most of the granites from which the China-stone was 
formed, differ from ordinary granite only in the existence in 
the latter of plates of talc, hornblende, or diallage, the pre- 
sence of either of which renders the China-stone in which 
they are found, though but in small proportions, of not even 
the slightest use, from the black or brown-coloured slag of 
silicate of iron or manganese found on fusion. Some varia^ 
tion, too, may be found in the amount of each of the ingre- 
dients which I have named, but this affects neither tlie clay 
formed on a continuation of the disintegrating process, nor 
is it supposed to exert any influence on the gazing properties 
of the stone. 

The places in which a search for this article would be in- 
stituted with the greatest probability of success, is in the 
proximity of fissured granite rocks, containing, or supposed 
to have contahied, softened stone ; or in bills with rounded 
heavy summits, the beds of which are placed horisonlally, 
and felspar (or feldspar) forming its predominating ingre- 
dient. 
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The bed from which it is obtained is about three-fourths 
of a mile in extent, on the contiguous borders of the parishes 
of 6t Dennis and St Stephens, occupying almost the centre 
of the central granite district of the county, and is sur- 
rounded by other primary rooks of igneous origin, which, as 
they stretch towards the coast on either side, merge into 
beds of killas or clay-slate. On the eastern and northern 
boundaries, the granite is more irregular and abrupt in cha- 
racter than on the other sides, is more porphyritic, and con- 
tains a much larger proportion of felspar, in large white or 
red opaque, cubic, or rhomboidal crystals ; while on the 
south it is separated from the neighbouring granite by a 
large elvan dyke. And it is worthy of notice, that, while on 
one side of this you may find China-stone perfectly pure, on 
the other, only from one to two feet distant, the stone is 
rendered useless by the presence of small plates of talc im*" 
bedded in dense gray granite, which also forms a portion of 
the eastern boundary. 

Any one who has carefully studied the porphyry dykes, or the 
general nature of the primary rocks of our county, cannot but 
have noticed the difference in the temperature at which some 
of ihem have been upheaved, compared to that of others ; for 
whil6 some of our granites are composed of substances which 
have In their crystals a certain amount of water that has not 
bwil lost, others have no trace of it, their felspar having 
become an amorphous-looking powder (kaolin) ; and others 
presenting the same waxy edge on fracture that is noticed in 
porcelain, particularly the elvan dykes : and from this it has 
been conjectured, though to me it appears doubtful , that as the 
melting point of other minerals was considerably below that 
of these rocks, at the time of the extraordinary convulsion to 
which our county has been subjected, the China-stone Was 
by this means freed fVom iron, &c. ; and that, on its having 
reached the surface, the water by which it was surrounded 
at once caused the crystals of felspar to split, lose their out- 
line and character, and become easily acted on by the solvent 
power of rain-water, which, by depriving it of a portion of 
its potash, leaves the crystals of quartz or silicic acid and 
plates of mica, glistening with a silvery hue, imbedded in a 
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mass of silicate of potash and alumina ; which, from the loss 
of crystallization, cannot be termed felspar, nor is it kaolin, 
for it has not been subjected sufficiently long to the causes 
which lead to its formation. 

Many have thought, and do still suppose, that the clay is 
gradually forming into granite, and confidently assert that 
the whole of the middle granite tract was undoubtedly formed 
from clay beds ; the geologist, I need scarcely add, will be 
able to estimate this at its proper worth : others also add, 
that this mass has been thrown up in the water, which at first 
covered it and fell back on itself, which they assert accounts 
for the flattened outline the tops of the hills of this district 
present. 

The chief causes which I believe to have led to its disin- 
tegration, and not only to the formation of China-stone, or 
China-clay, but to that of all the land at present in cultiva^ 
tion or capable of being cultivated, are — l«f, external 
physical agents, proved by the fact that China-stone is very 
seldom found at a depth of more than from 20 to 30 feet 
from the surface ; the influence of the seasons ; the changes 
from hot to cold on a body composed of crystals possessing 
such difi^erent expansive powers as those of felspar and quartz ; 
and the solvent power of rain-water : while, as chemical 
agents, we have, 2dly, the influence of the excess of carbonic 
acid in the air, as well as that from the interior of the earth« 
«f ttkeifliii^ffiaof wlndi wefa«reab«dbuit proof in tlie ez» 
cellent crops obtainable near lavas, or wherever this gas can 
gain access to the compound silicates of which the greatest 
portion of the earth's crust consists ; and by the influence of 
respiration in rooms provided with windows, which may have 
been exposed for a long period to its application. 

At present, while there is a great demand for the article, 
the spot from whence China-stone is procured presents the 
appearance of a large rabbit burrow, as there are no less 
than nine sets for the district, the proprietor of each of which 
has his portion of the hill covered with the mouths of pits, 
around which are stationed a number of men with their 
waggons, who, after the China-stone has been raised by quar- 
rying and the employment of powder, carry it to one of the 
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nearest ports to be shipped fojrthe pp^tf^ri^s oj( St^^or^sbiri^, 
and,Worcest€r^hi;re. These port^ are. 4ist(vn( fj^veQ Qr f^in^, 
miles ^ron^, the ^i^arries. entailii^g in thi^ .trapspQrt,a, cot^y 
siderable amount of land carriage^ an^ a consequent incre^i^ 
in the pripe^ which of/ late years t)as ]>e^n r^i^ed frQ;ml23.. 
to 20s. free .on V^avd, at. Par, pentew^n^ or Charlestowa {, 
still the den^ai>d has by |io jneanfi diminis)ied, and thi^ pro-** 
prietori^ 0|f Ihes^ ^ts hi^v^ l^en obliged tp fi^, a ^^rtain limits 
to their ftnnual supplj^ of IS^OOO tonSj^ which rate of consnmpti 
tiou will have ^effected, ilie; r^n^oyal o( a]! the Chiimrstouein, 
these beds in rather less^than^fty jetpirs. 

The ^iumber of p^eople employed in its preparation are oom* 
parativel^ fevy, as the opei^ation of blasting requires but tiiro : 
Or three persons in e£^h pit ; and in loading the wa^g^qs the j 
parties employed as carriers are but too eager to fill in order 
to gain a load. The before-mentioqed reasons render the. 
question of supply an important one, and one well woi*t)iy ( 
the attention of the land-owner as to future ^esources^ and 
the influence the discovery of any large bed of good stone 
would exert on his pocket ; though, while the present sets 
of the Ohina-stone Company of Cornwall hold out, they no^ 
only can but will maintain a monopoly. 

China-stone, in its present state, consists of a mixture of 
quartz, felspar, and mica, blended so as to form a hoDM)- 
geneous mass which very much resembles granite, though its 
texture is not so compact; the quartz exists in small bluish- 
white and transparent crystals, the edges of which, by the 
process of disintegration, are rendered more or less indistinct, 
and they have become more transparent than when in tl^e 
form of granite. These crystals are imbedded in a mixture 
of white felspar which haa^ lost a portion of its potash, ai^d 
small opaque scales of mica having a lustroqs silvery aspect 
and very thin : the gi*anite fi:om which it has been formed, is of 
the simplest kind, the more common foi 
tion to the mica, quartz an& felspar, w 
or gray, crystals and scales qf hornbl 
with a more or less a^preci^fele amoui 
the black spots forme(i on fusion or ,c 
chemical composition of tlii^ article/ 1 
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catc} an absence of these deteriorating qualities, until some 
cheap mode of separating these constituents from the other- 
wise vitrifiahle granites of our county be found, the China- 
stone at present in use must retain its pre-eminence, consist- 
ing as it does of a pure double silicate of potash and aluminai 
which, when fused, forms a pearl-white translucent mass, 
firm and resonant, consisting of an opaque body of nearly 
perfectly formed kaolin, Surrounded by and diffused through 
the glaze of silicic acid, to which its transparency is due : and 
not only does the foregoing deteriorating substances render 
the article useless, but should there be a very great excess of 
quartz crystals or silica the article will not, from the forma- 
tion of single silicates, be capable of fusion at any t'^mperature ; 
though this fault may be remedied by the addition of either 
potash or soda, to which the vitrifaction not only of this, but 
of the various kinds of glass, is also due ; felspar, according 
to Liebig, containing 17*75 per cent, of potash. 

China-stone is used in the potteries for a number of pur- 
poses, the most important of which are, let,— in the forma- 
tion of clay bodies to form biscuit ware ; 2c?fy, — ^to strengthen 
clays rendered poor by the absence of potash; and, 8dli/, — in 
the preparation or construction of glazes, for the calcined 
biscuit ware, when mixed with other ingredients. 

The manufactured China-stone and China-clay is termed 
" pottery," of which there are several varieties, each contain- 
ing different proportions, of China-stone, clay, and other 
articles. In the porcelain series there is said to be but 3 per 
cent, of potash, but this I imagine, from the transparency and 
parity of the body, to be inaccurate : the Chinese used to em- 
ploy the ashes of ferns, which, from the amount of carbonate 
of potash they contain, gave to it that richness and blending 
of the body with the glaze for which it has been long remark- 
able : bone ash was also used, both by the Chinese and French, 
and is now employed by our potters in considerable quantity, 
for the sake of the phosphate of lime it contains, which ^ 
during the process of fusion, adds considerably to the trans- 
pitf^ncy of the ware without rendering the ghvze liable to 
craze or peel off, as would be the c^e were lime alone em* 

VOL. tiVI. »0. CXL— JANUARY 1854. G 
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ployed ; in fact at times, during a single firing, more than 
£5000 worth of pottery is rendered useless by the admixture 
of this earth, the surface of the services becoming covered 
with a congeries of cracks and fissures ; hence great care is 
necessary to prevent its addition. 

The terms employed to designate the kinds of calcined and 
fused wares, are : — ^Pipe-clay, the least used and least impor- 
tant ; Queen's ware ; Terra Gotta ; Basalts ; and Porcelain 
biscuit ; the whole of which were introduced by Wedgewood, 
to whose persevering, accurate, and scientific research, we 
are indebted for the position our pottery now holds ; and it 
should not be forgotten that the rapid strides by which we 
have gained it, and the discoveries that have of later years 
been made in this art, have been wholly derived from a good 
practical acquaintance with chemical analysis, the import- 
ance of which cannot be too strongly urged, on both the potter 
and the producer of the raw material. The other and more 
common wares are, porcelain; pottery, an inferior kind of 
porcelain ; and earthenware ; to the description of which I 
shall for the present confine my attention, tiiat of the before 
mentioned wares, as well as of Parian, biscuit china, &c., 
belonging more strictly to the province of the potter than to 
that of the writer of the present Essay ; though, from the 
history of the experiments to' which their existence is due, 
the subject will be found fraught with interest to the chemist 
and geologist. 

Until a very late period pottery manufacture was com- 
paratively unknown in England ; in the eighteenth century 
we were indebted entirely to the Chinese for our best, and 
to the continental potteries for our commoner wares ; a cen- 
tury has but elapsed, and to the credit of the industrious, the 
persevering, the indefatigably speculating. Englishman, be it 
added, that from pole to pole, under any portion of the globe^s 
equator, wherever the traveller may roam in search of adven- 
ture, no less than through the lengtii and breadth of his happy 
little island home, he will find, in bis cup, his plate, or his 
dish, a never dying testimonial to the enterprising character 
of the Englishman. 
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In porcelain or china and tbe coarser variety termed pot- 
tery, the ingredients are bo combined as to act chemically on 
each other, the decomposed felspar consisting of a fusible 
glass of silicate of alumina and potash, more opaque than 
that formed by the fused silex in which it is disseminated ; 
and when the body is formed of China-clay, infusible at the 
highest temperature, in the process of vitrifaction, it is so 
acted on, as to form a substance uniformly opaque, having a 
vitreous, waxy fracture, and when coloured by some metallic 
base is termed stoneware. 

There are two kinds of china or porcelain ; the one termed 
the hard china was formerly imported from France, though, 
of late years, it has been altogether superseded by the second 
variety, or soft china. The body of hard china may be con- 
veniently formed by a mixture of ingredients in tbe following, 
proportions : — 



Kaolin, or China-clay 

Felspar 

Sand . 


70 parts 
U ... 
12 ... 


Selenite 


4 ..* 



which calcined, forms the biscuit : this, after being dipped in 
a mixture of potash and felspar, is again heated, when vitri-. 
faction ensues, the article possessing a homogeneous trans- 
lucent structure, and not a mere glaze or coat as found on 
the common earthenware. In making soft china the English 
potters fully vitrify the ware by the first application of heat, 
the shape of the article being kept by ground flint, removable 
with ease after it is taken fi'om the oven, and the glaze being 
subsequently applied is vitrified at a lower temperature than 
that used in the formation of the biscuit of soft china, the in- 
gredients used to form which, are, — 

Bone .... 46 parts 
Kaelin . . * . 31 ... 
Cbina-^tone . • . 23 ... 

In making thd gla^, A frit is first formed, which renders the 
glaze more easily applicable to the snrface of the biscuit, by 
calcining a mixture similar to the following : — 

02 
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China-stone • . • 25 parts 

Soda • • . . 6 ... 

Borax • ; • • 3 ... 

Nitre .... 1 ... 

Of this frit, when ground, 26 parts are taken, and added to 
or knixed with — 

2j6 of ground ChiDa^stone, 
31 ... white-lead| 

7 ... flint, 

7 . . . carbonate of lime, &c., 

3 . . . oxide of tin, 

in which the biscuit is dipped prior to the last application of 
heat. The colours to be laid on the ware are applied and 
burnt in prior to the formation of the glaze, an article often 
requiring a separate burning for each different colour, thus, 
especially in gilded articles, entailing an additional amount 
of cost and labour. 

The China-stone increases the strength and sonorosity of 
the article, while the groqnd flint gives whiteness and density 
to the base of plastic clay: earths are by themselves infu- 
sible, but on the addition of silex or silica, another name for 
quartz, we form a silicate, to which, if we add a third of earth, 
with an alkaline base, we form a body vitrifiable and uniformly 
translucent. 

As it may not be uninteresting to my readers, I shall briefly 
attempt to describe the mode in which the China-stone and 
China-clay are treated, prior to their being turned, twisted, 
and flattened, to form the numberless articles in which they 
greet the eye. 

The China-stone is ground to a fine powder by means of 
a number of stones which are kept rotating on the bottom 
of a paved vat, when it, as well as the clay and gi'ound flint, 
are mixed with a certain quantity of water, by a process 
termed *' bluging,** till of the consistence of cream, when it is 
passed in a state of slop or slip through a series of cambric or 
lawn sieves kept rapidly revolving by a water-wheel, each pint 
of clay slip weighing twenty^four ounces, while th«t of the flint 
or China-stone weighs thirty 4wo oupees ; it is then, passed 
through a very fine $ilk sieve^ after which thel»e ingredients 
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are mixed together in variable proportions in a large vat or 
tub, and, as soon as the mixture has attained its requisite 
consistence, the water is driven off by evaporation, which 
causing the slip to contain in its interstices an innumerable 
quantity of air globules, renders it necessary that it should 
be submitted to the process of kneading or beating, after 
which it was formerly thought necessary, though now aban- 
doned, that this mass should lie fallow for three or four 
months, when it is considered to be fit for the lathe. 

The proportions of the ingi*edients used in the different 
kinds of earthenware are as follow : — 
In cream colour or painted ware, — ^Dorsetshire clay, 56 
parts ; kaolin or China-clay, 27 ; flint, 14 ; and China- 
stone, 3 parts. 
In brown ware, — ^red clay, 83 ; Dorset clay, 13 ; flint, 2 ; 

and manganese, 2 parts. 
In drab ware, — Cane marl, 32 ; Dorset clay, 22 ; China- 
stone, 45 ; and nickel, 1 part. 
In jasper, — ^barytes, 32 ; kaolin, 15 ; Dorset clay, 16 ; 

stone, 33 ; and of lead, 3 parts. 
The glazes commonly used for the cream-coloured ware 
consists of varying proportions of white lead and China- 
stone, or, as these may craze, a frit of the following materials 
is often employed : — 

Of China-stone, 30 ; flint, 16 ; red lead, 25 ; soda, 12 ; 
and borax, 17 parts ; 26 parts of this are then mixed 
with 15 of China-stone, 10 of flint glass, 9 of flint, and 
40 of white lead ; which constitutes the fritted glaze. 
The composition of most of the bodies and clays now used 
is a secret confined to the walls of the mixing room, so that 
it is extremely difficult to ascertain, with any degree of ac- 
curacy, the influence of an excess of ingredients ; thereby en- 
tflolkig a co-existent difficulty on the part of the producer, in 
ki^ e>ndeavour to form or prepare a substitute for these 
srticleB. 

t 'She Chkia^day dr kacJin of Cornwall was first brought in- 
1k> Boiipe^at a very late period, though the material itself ha^ 
been long. used; ihiSoxst^ tMt <Mily were die Chinese wdl ac- 
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quainted with it, both in a raw and manufactured state, from 
the most remote ages, but it is also probable, from the in- 
teresting evidences lately brought to light, through the in- 
dustrious exertions of Mr Layard, and from other sources, 
that the Egyptians knew somewhat of its uses. 

When obtained by Mr Cookworthy, in 1768, from the Les- 
crowse and Trethose clay works, in the parish of St Stephens, 
a large supply was at once demanded for the Staffordshire 
potteries, which has gradually increased till the present 
time. The average annual expoH of late years, which I have 
been enabled tp offer my readers through the kindness of 
the most influential shipping agents in the neighbourhood, is 
as follows : — 

At Charleston • 40,000 tons of China-clay, 

... Par . . 10,000 ,., 

... Pentewan . 18,000 ... 

... other harbours . 12,000 ... 



Forming a total of 80,000 tons. 
From the little attention paid to former exports of this 
article, I bave been unable to form an accurate estimation of 
them, though some idea of the increase may be gleaned from 
the following estimates of the value of the exports of the 
manufactured article, to the various countries with which 
England has any commercial relations : — 

Shipped from Stafford in 1835 . £280,000 

1837 . 660,000 

1841 . 600,759 

1851 . 1,210,000 

while adding to this the exports from Derby, Woreesier, and 
other potteries, will give a total of £2,150,000 shipped during 
the past year ; in addition to which, of late years, a consider- 
able amount of crude kaolin has been exported to every pot- 
tery on the continent, and also to those of our inquiring 
American brethi*en, wliile a small portion has been used for 
bleaching. 

(To he conHnued,) 
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On the Analysis o/Euclaae. By J. W. Mallbt, £sq., Ph. D. 

Eucla86» from its transparency, delicate shades of colour, 
and perfect crystallization, is one of the xxuMit beautiful mineral 
species with whidii we are acquainted; and since it is at the 
same time a mineral of great rarity, good specimens of it 
form some of tlie most highly prized ornaments of mineralo* 
gical collections. 

Such of the characters of the mineral as can be examined 
without injury to the specimens, have been pretty accurately 
studied, especially the complex crystalline forms under which 
it occurs, which have been described at length by Hauy, 
Weiss, Phillips, and Levy. Our knowledge of its chemical 
composition, however, the investigation of which involves the 
destruction of the specimens operated on, depends upon a 
single analysis by Berzelius, as the number given by Yau- 
quelin, the only other chemist who has examined the sub- 
stance, are almost valueless, presenting a loss of about 30 
per cent. 

Though from the high authority of Berzelius as an analyst, 
any other investigation could scarcely be expected to yield 
results of much novelty, or differing materially from those he 
has given, yet a second analysis possesses some interest, even 
if merely confirmatory of his. The results of one which 
I have recently made, I wish, therefore, to bring under the 
notice of the Society. 

The material employed for this analysis, consisted of four 
fragments of crystals, weighing together about 20 grains. 
Though this is rather a smaller quantity than is usually 
taken for a mineral analysis, it was in the present case quite 
enough, as the constituents to be determined were but few, 
and alumina and glucina form a large proportion of the 
whole. These fragments were perfectly clear and transpa- 
rent, three of them of a beautiful pale mountain-green, and 
-one of a very light tinge of blue. They presented both na- 
tural crystal planes and faces of cleavage, and amongst the 
former were several adapted to the use of the reflecting go- 
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, luomelteif' • The mean results of some an^ilar measuremetits 
oyer ibe -obtuse lateisal edges of four distmet veriica} prfems 
were, 115° 6', 127"^ 51', 140° 44', and 149° SS', all of which 
agree nearly with ntitnbers given by Phillips. The only 

'..o^eiaArage I observed was that parallel to the terminal plane, 
mplading' the aente lateral edge of the vertical prism, which 

ris m^tiotieA itiimiiieralogieal tfyst^ms as the only cleavage 

rieasily obtaiTled. .. * 

. Tbe.apecifio grlA^tly of tb^se fragments was S'OSO* They 
were reduced to fine powder, and fused with the mixed car- 

- bonates of potash and soda, and the analysis was then con- 
ducted aceordiug^to the usual rotrtine for silicates. The ala- 
mkiaand'glucina were separated according to the old method 

. by oarfaDBato of Mamoula, as itovd previous experiments I 
fQund tibe use of caustic potash, which has been more recently 
proposed foe this purpose, both difficult and uncertain. The 
analysis gave the following constituents per cent. :— 

Atoms. 

. 950 

62Q 

564 

016 



9914 
Tbeae numbers agree very fairly with those of BerzeHus, 
and dividing by the atomic weights of the several constituents, 
give their 6(}ulvalent proportions as in the second column. 
These are very nearly in the ratio v — 

SiO,: A1,0,: 0,03=3:2:2. 
And hence we have the formula i — 

2(A1,0,SiO,)+G,0,SiO,. 
Or if the two earths, alumina and glucina, be isomorphous :— * 

4(Al,03 + G,03)3Si03. 

Scacchi, taking glucina as a protoxide, suggests an ana- 
logy between euclase and epidote, but if the corrected atomic 
weight of this earth be used, the formulse of these two minerals 
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diflfer widely.* If, on the other hancL alamina and gfaiei'na be 
iwHttorpIioufl, the composHkm of euclase coincides with that 
of andallisite. 

4 Al, 0, 3 Si 0,. 
part of the alumina being replaced by glucina. An inipor- 
tant ol^ection to the idea of any real connection between 
these mifieral#y:however,4ktiseAfromfth«i£aet, that they^cour 
in different crystalline systems, andalusite .belonghog' to'ihe 
right prismatic, while euclase is in the oblique prismatid sys- 
tem. 

Tliere was one minor point in connoctioB witii Berxeliiis's 
analysis which it was interesting to examine with special 
care, namely, the occurrence or not of a small quantity of tin 
in euclase, and I, therefore, took particular pains in testing 

, all the reagents for this xxketal before uMug them, and made 
a separate blowpipe experiment on the mineral itself, with 
the object of reducing the tin directly. Even by the latter 
method there was no difficulty in distinctly ascertaining its 
presence, and there can, therefore, be no doubt of its really 
existing in the pure mineral. 
The occurrence of traces of this metal in other silicates, 

. as beryl, epidote, and a magnesian garnet, meteoric stones, 
and in several ores of titanium and tantalum, has been re- 
marked by different analysts, especially by Berzelius, and is 
certainly a very curious fact, when. we consider the extremely 
pmal^ number of minerals in which tin forms a leading con- 
stiljuei^t, fmd the improbability of suoh minute quantities 
being essential to the composition of the species in which 
they occur. — (Journal oftha Geological Solely of Dublin^ 
vol. V. part iii., 1858, p. 206.) 

* The angles of cry 11019 of ;Uie two species also differ considerably. 
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On the Anatomy and Physiology of Cordylophora ; acontri" 
hution to our knowledge of the Tubularian Zoophytes, 
By Oborge James Allman, M.D., M.R.I.A., Professor of 
Botany in the University of Dublin, &c. 

The author, after pointing out the necessity of giving 
greater definiteness to the terminology employed in the de- 
scription of ibe true zoophytes, proceeds to the stnatomical 
details of Cordylophora, a genus of Tubulariadce. He de- 
monstrates that Cordylophora is essentially composed in all 
its parts of two distinct membranes inclosing a cavity, a 
structure which is common to all the Hydroida. For greater 
precision in description, he finds it necessary to give to these 
membranes special names, and he therefore employs for tlie 
external the name of eotoderm^ and for the internal that of 
endoderm. Each of these membranes retains its primitive 
cellular structm-e. In the ectoderm thread-cells are pro- 
duced in great abundance ; these are formed in the interior 
of the ectodermal cells by a process of endogenous cell-for- 
mation, and are afterwai*ds set free by the rupture of the 
mother-cell. The thread-cells in a quiescent state are minute 
ovoid capsules, but under the influence of irritation, an in- 
ternal sac is protruded by a process of evagination ; the sur- 
face of the evaginated sac is furnished with a circle of curved 
spicula, and from its free extremity a delicate and long fila- 
ment is emitted- The thread-cells of Cordylophora tiius 
closely resemble the " hastigerous organs" of Hydra. The 
polypary is a simple unorganized secretion deposited in layers 
from the ectoderm. In the endoderm the author points out 
a distinct and well-developed glandular structure composed 
of true secreting cells, which are themselves produced in the 
interior of mother-cells, and elaborate a brown granular se- 
cretion which he assumes as representing the biliary secre- 
tion of tiie higher animals. He describes, as a system of 
special muscles, certain longitudinal fibres, which may be 
distinctly seen in close connection with the inner surface of 
the ectoderm. The tentacula are shewn to be continuous 
tubes communicating with the cavity of the stomach, and thus 
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possess the same essential structure as those of Hydra; 
they are formed of a dhrect continuation of the ectoderm of 
the polype^ lined by a similar continuation of the efnloderm. 
The appearance of transverse septa at regular intervals, 
which is so very striking in these tentacula, must not be at- 
tributed to the existence of true septa. It is due to a pecu- 
liar condition of the endodei*mal layer, but the author has 
not been able to give a satisfactory explanation of it. tThrough 
the whole of the canal which pervades the axis of the stems 
and branches, a constant though a regular rotatwy move- 
ment is kept up in the contained fluid ; this movement is not 
due to the propulsive action of vibratile cilia, and is explained 
by the author as the efi^ect of the active processes going on 
in the secreting cells of the endoderm, processes which can 
scarcely be imagined to take place without causing local al- 
terations in the chemical constitution of the surrounding 
fluid, and a consequent disturbance in its stability. 

The reproductive system of Cordylophora consists of ovoid 
capsnles situated on the ultimate branches at some distance 
behind the polypes ; some of these capsules contain ova^ 
others spermatozoa ; they are plainly homologous with the 
ovigerous sacs of the marine Tubulariadae ; they present a 
very evident, though disguised medusoid structure, having a 
hollow cylindrical body, whose cavity is continuous with that 
of the polype-stem, projecting into them below, and repre- 
senting the proboscidiform stomach of a Medusa, while a 
system of branched tubes which communicate at their origin 
with the cavity of the hollow organ, must be viewed as the 
homologues of the radiating gastro-vascular canals, and the 
proper walls of the capsule will then represent the disc. 
From comparative observations made on other genera of 
Hydroida, the author maintains the presenee of a true me- 
dusoid structure in the fixed ovigerous vesicles of all the 
genera he has examined, and he arrives at the generalization, 
that ft)r the production of true ova in the hydroid zoophytes, 
a particular form of zooid is necessary, in which the ordinary 
polype-structure becomes modified, and presents, instead, a 
more or leis obvious medusoid oonformation, Hydra being 
at present the only genus which appears to oflFer an excep- 



Digitized by 



Google 



108 E. ftodgldnson, Esq*, on the 

tk>h to Ifeia law, though the author believes that the excep- 
tion is only apparent, and that further observations wHl 
enable us to refer the reproductive organization of this 
26ophlte t^ the same type with that of Cordylophora and the 
tci^tm(i H^roida, The author has satisfied himself that the 
OVa-lFke IjoSes contained in the capsules Of Cordylophora 
are lirne ova, and not gemmce ; he has demonstrated in them 
a distinct germinal vesicle, and has witnessed the pheno- 
liienon of yelk-cleavage ; and the paper details the devel<^- 
ment of 'the embryo to the period of its escape from the cap- 
sule in the form of a free -swimming ciliated animacule, and 
traces its subsequent progress into the condition of the adult 
zoophyte. — {Proceeding a of the Royal Society , London, 1863), 

On (he JUlasticityi of Stone and Crystalline Bodies. 
By E. HoDGKiNSON, Esq.* 

It is generally assumed by writers on the strength of ma- 
terials, that the elasticity of bodies is perfect, so long as the 
material is not strained beyond a certain degree. But from 
the experiments I made several years ago, at the instance of 
the British Association, on the strength of Hot and Cold 
Blast-iron (vol. vi.), I was led to conclude that the assump- 
tion was very incorrect, as applied to cast-iron at least ; and 
further experiments rendered it probable that it was only an 
approximation in any. Among the bodies of most value in 
the arts, cast-iron holds an important place; and I found 
that bars of that ittetal, when bent with forces, however small, 
never regained their first form, after the force was removed ; 
and this defect of its elasticity took place whether the cast- 
iron was strained by tension^ compression, or transverse 
flexure. I subsequently found that in the first two strains 
(by tension and compression), the straining force might be 
well represented by a function composed of the ^rst and se- 
cond powers of the change of length produced, — ^thus„ 

iju di ae^ be^ 

iv^a'c^Vi? '•' ' .. t . .,,...: 



* Head befpre th^J^l^ipg ftf,tJ,/9 «rt^»^ jA^j^aU^I'flf 4M.A.(W»9fmiftoKl 
of Science at Hull. 
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where w ia the weight appliedi e the extenaioa^ o tiie cgax-^ 
preflsioDy and a, a'^ &» V constant quantities. If the elajiiti^ 
city were perfect, the part depending on the second power 
must be neglected. The necessity of a change in the^funda* 
mental assumption for calculating the strength pf materials^ 
may be inferred from the fact^ that in computing the break-> 
ing weight by tension^ from experiments on transverse. &^x- 
ure and fracture, we obtain the strength of cast-iron three 
times as great as from numerous experiments I have found 
it to be. The forraul» of Tredgold give this erroneous result^ 
and those of Navier are in accordance with them. 

Stone. — To obtain the elasticity of stone, I had masses of soft 
stone, obtained from various places, sawn up into broad thin 
slabs, 7 feet long, and about 1 inch thick. They were rubbed 
smooth, and rendered perfectly dry in a stove, and were bent 
transversely in their least direction by fbrces acting horizon- 
tally. The slabs, during the experiments, were placed with 
their broad side vertical, and had their ends supported, feet 
6 inches asunder, by friction rollers, acting horizontally and 
vertically. It resulted from the experiments, that the defects 
of elasticity were nearly as the square of the weight laid on, 
or, consequently, as the square of the deflexion nearly, as in 
cast-iron. The ribs never regained their first form after the 
weight was removed, however small that weight had been. 
From other ribs of stone, obtained from various localities, 
and broke transversely by weights, acting vertically, and in- 
creased to the time of fracture, the ratio of the deflexion to 
the weights applied were found in various experiments to be 
nearly as below : — 
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The ratio represented by the numbeirs in each vertical co- 
lumn, are those in each separate rib of stone ; and they would 
have been equal if the elasticity had continued perfect, but 
they were ineireasHig where the weights were increased in 
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every instance. The change shewn by these experiments to 
be necessary would increase considerably the mathematical 
difficulties of the subject ; and they would be greater still, if 
the change of bulk and lateral dimensions in the bodies 
strained were included, according to the conclusions of Pois- 
son, or the experiments of Wertheim, which are at variance 
with each other. Eut these changes are so small in the 
bodies I am contemplating, that they may be neglected 
for all practical purposes. Thus, from my experiments, the 
utmost extension of a bar of cast-iron, 50 feet long, is about 
1 inch, or -^hnih of the length, and therefore the change of 
lateral dimensions of the bar being only a fraction of this 
^Jtjth, according to either Poisson or Wertheim, it is too 
small to need including. The experiments in which I de* 
duced the utmost extension of cast-iron, are given in the 
" Report of the Commissioners on ihe Strength of Iron for 
Railway Purposes." K the body strained were wrought-iron, 
brass, or others of a very ductile nature, the change of late* 
ral dimensions might, in extreme cases, be included. I 
beg to mention, with great deference^ that the profound work 
of Lamd, lately published, on " The Mathematical Theory of 
Elasticity,^' in which the elasticity is considered as perfect 
only, does not appear to apply to such bodies as I have here 
treated of. — (Athen<Bum^ No. 1353.) 

The Clasrijication and Nomenclature of the Palceozoic 
Rocks of Great Britain. By Professor Sedgwick.* 

The Professor stated that the fossiliferous rocks formed in 
reality only one great system, representing the whole succes* 
sion of events from the first appearance of organic life to the 
present day. But as it was convenient to divide history into 
chapters, so the strata had been divided into three principal 
series, — the Palseozoic or Pi-imary, the Secondary, and the 
Tertiary, each characterized by many families, genera, and 
species of peculiar fossils. The Pal»ozoic strata might be 
again divided into an upper, middle, and lower series : the 

* Read before the Meeting of the British Association for the Advancement 
of Science at Hull. 



Digitized by 



Google 



PalcBozoic Rocks of Great Britain. Ill 

first inclading the Permian and Carboniferous systemg ; the 
second, the Devonian or Old Red Sandstone; and the third, the 
Silurian and Cambrian systems. These rocks were charac- 
terized generally by the entire absence of Mammalia, and even 
of reptiles in their lower division; and by the presence of 
peculiar groups of shells (Orthoeerata and Goniatiiea)^ 
crustaceans (Trilobites), and corals (e.g. Graptolitea). Very 
few specific forms ranged from one division of this system to 
another ; but they had great general resemblance. A few 
corals ranged from the Bala limestone to the Devonian, and 
one {Favorites Oothlandia) even to the lower beds of carbon- 
iferous limestone ; Terebratula reticularis was found in the 
Silurian and Devonian ; dLH^Leptaenadepressa from the Bala 
limestone to the Carboniferous. Prof. Sedgwick then called 
attention to the grounds for separating the Cambrian and Si- 
lurian systems, which he said he had always maintained to be 
distinct. He had commenced his observations in the Cumber- 
land HillSy of which a section was exhibited, shewing the fol- 
lowing successions of rocks : — 1. Skiddaw, slate, usually with- 
out fossils, but containing graptolites in one locality ; 2. Con- 
iston limestone, abounding in fossils ; 3. Coniston flagstone 
and grit. The order of succession of the beds above these 
was difficult of determination in the Lake district. He had 
next investigated the structure of North Wales, between the 
Menai and the Berwyns, and had established the existence of 
a great system of rocks comparable to those of the Lake dis- 
trict, andhadgiven to them the name of the Cambrian system. 
Meanwhile, Sir R. Murchison had discovered in ** Silurla'* 
tracts exhibiting the whole upper series, equivalent to the 
beds above the Coniston grit. And having made good sec- 
tions of the strata in ascending series, from the Llandelio flags 
to the Old Red Sandstone, and given names to these rocks 
which were now generally adopted, this country had become 
the type to which all others were referred for comparison, 
because in it the order of succession was clearly made out. 
It then became a question what was the boundary line be- 
tween the Cambrian and Silurian systems 1 Sir R. Murchi- 
son had made the Llandeilo flags the base of his system, and 
considered the whole country westward of it to be Cambrian. 
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It, pro v(i4, .however, that the ro(4a to tbc west of tha Llaan 
t^ilo yalley were newer, and not older than the flags ; tba^ 
yi fact jthe Uandeilo flags were not above the Cambrian system^ 
but an integral fart^of it. But, instead of adding the narrow 
telt of country occupied by these flags to the Cambrian system^ 
I wishetd to (convert the whole breadth of 
into Silurian. Prof. Sedgwick then re* 
of the Malvern strata, as determined by. 
ntended that the Caradoc sandstone and^ 
9Qtiodn belonged in reality to the Wenloclc, 
For it the name of " May-hill sandstone.^' 
k shales and <* Hollybush sandstone/* 
yarded as the true Caradoc sandstone, be-' 
an system. Prof. Sedgwickfurther endea- 
itions and lists of fossils, that the Silurian 
cisted in a distinct form in the typical dis- 
andstone. With this correction the Cam- 
iclude the lower Silurian of Sir R. Mur- 
chison. The distinctness of the Cambrian or Lower Silurian, 
from the Upper Silurian was admitted on fossil evidence ; Mr 
Barrandehad found only 6 per cent, of fossils common to the two 
systems in Bohemia, and Mr Hall only 5 per cent, in America* 
In Westmoreland the per-centage was only Sj. Of 321 
species in the Cambridge Museum, not 15 per cent, were 
common to the two systems, including all the doubtful cases, 
and the real number was probably not above 5 per cent. 
Professor Sedgwick then read a letter from Professor Rogers 
in America, expressing his approval of this nomenclature, 
and Iiis conviction that it would be eventually be adopted ; he 
)lanation of the manner in ^hich his . 
subject had been published in tlie 
zt Society^ as it had b^en supposed 
mdoned the term Cambrian at qne 
ation had been made in his paper 
llr Warburton) of the Society, with- 
out his knowledge. 

Mr Hopkins, late President of the Geological Society,. ^^^ 
plained some of the circumstances referred to by Professor 
Sedgwick, and expressed a strong conviction tbai the jt*ro-. 
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Meioh wimld suceeed )n ^sfafblfthhig bis nomeiidatttre:* Set^- 
&f^MAie'kll personM claiiii*, and looking Bolelyia,*. the iai^titi 
ef ^«*ca6fe» he belieredthat the proportion of cRstfact sptfcl^'i 
ih'ibe Cambrian and Silurian systeliis wouTA prore to be.bi^ 
great as in other parallel oasea. .: • « • 

Pwfessor Phillips staled, that It ^ 
trfdbehefir^t met Professor Sedgv^i< 
ercorsions ; and after so'niany yeari 
"^ 'see that h^ bad obtained a form 
iSkh oldest fossiliferous rOcks of the 
that if Sir R. Murchispn were pres 
points of difference, and also congr; 
Rented so good a view of the subj< 
of our types was looked upon as the ] 
it' would be unfortunate if we allov 
there was no basis for our classifical 

of opinion existed as to the main fatis, viz., that the Cambrian 
rocks'contained a large scries of charactenstlc forms of life, and 
that the Silurian also contained a distinct series ; the question 
was, where to draw the line between them. A classification 
taken froth the Malvern country alone would be incomplete, 
as regarded both the series of strata and the forms of life. It 
was extremely difficult to apply the doctrine of the succes- 
sion of life on the globe to minute cases, since the sets of 
fossils from adjacent quarries might differ, being determined 
by local circumstances. The term ** system'* of rocks as now 
employed, had no such distinct character as when it was first 
used by Mr Conybeare, whose systems were distinguished by 
conformity and mineral character, as well as by fossils. * He 
wished not to express a pbsitive opinion or to adopt arrange- 
medts* ^ich he regarded oiiTy as provisional ; there had 
ari^'^ii'Vi^fore him a vision of s^ classifiQation founded €ntiret}f 
on'tlio^sucpes^ion of life, and he looked forwpd to the time 
wtic^'ih'e nomenclature shoiild' ei^pr^^ pot. the Ipcal mineral 
ch'itUgeil','but' those phenomena o^ organic life which extended 
over much wider, areas. .^ ♦ , • , • -^ <i 

'Ilir'^SfencKlitha'argu^^^ that there had been no period at 
wteicb oijeamq life was aosent from the globe, eand no such 
th^g Man ^entirely hew creation ; but that the changes in 

VOL. LVI. KO. CXI.— JANUARY 1854. H 

Digitized by CjOOQIC 



114 On the Surface Temperature and Great Currents 

organio life had all been gradual. He did not think that 
even zoological terms would be universally applicable any 
more than that the same species would be found everywhere 
at the same time. The nomenclature must ever remain to a 
certain extent arbitrary and conventional. The value of tlie 
Cambrian and Silurian systems was not to be determined by 
the per-centage of identical species so much as by the zoo« 
logical affinities of the genera and large groups of fossils ; and 
in this respect they were apparently more allied than the 
Silurian was mth the Devonian, or the Devonian with the 
Carboniferous system. 

On the Surface Temperature and Great Currents of the 
North Atlantic and Northern Oceans. By the Rev. Dr 

SOORBBBY.* 

The author commenced by pointing out the great impor- 
tance to Physical Geography of the subjects which he pro- 
posed to discuss, particularly as they tended, in the economy 
of Nature, to furnish a compensating instrumentality against 
the extremes of condition to which the fervid action of the 
vertical sun in the tropical regions, and its inferior and more 
oblique action in the polar regions, were calculated to reduce 
the surface of the earth. Our knowledge of all the currents 
of the ocean, with perhaps one exception, the Gulf Stream, 
which had been, in its more important features, carefully ex- 
amined and surveyed, and more especially in the American 
Coast Survey, was derived from the comparison by naviga- 
tors of the actual position of the ship as determined from 
time to time, with its position as calculated from what sailors 
technically called the " dead reckoning," or the course steered, 
and the distance run as determined by the log, an instrument 
by no means perfect. The determination, however, of oceanic 
currents, to which the present communication referred, dc^ 
pends simply on induction from observation of temperature, 
and that mainly of the surface. Such observations, indeed, 
only become available under considerable differences betwixt 

* Read before the Meeting of tlie British AMociaiion f«r the lA^vanbetoeKil 
of Science at H»4I. ... 
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the mean atmospheric and oceanic temperatures : and where 
tbej may seem to indicate the region from which peculiar 
qualities of the sea are deriredi they can afford but little, if 
any, information as to the precise direction or strength of the 
current so indicated, yet still the general results are found 
important and useful. The researches of the author embrace 
those in the Greenland Sea, the North Sea, and a consider- 
able belt across the North Atlantic. To those in the North 
Atlantic he wished at present to direct attention ; and to a 
belt of it embraced within the limits of a series of passages 
chiefly by sailing vessels between England, or some European 
port, land New York. Of these passages, sixteen in number^ 
four were performed by the author himself, and twelve wer# 
supplied by an American navigator, Capt. J. €• Delano, an 
accurate scientific observer. The observations on surface 
temperature discussed amodnt to 1153, gathered from a total 
number of about 1400. Usually Capt. Delano recorded six 
observations each day during the voyage, at intervals of four 
hours. Seven of the passages were made in the spring of 
the year, — ^two in the summer,— one in autumn, — and three 
in winter. Taking the middle day of each passage the mean 
day at sea was found to be May 18th or 19th, — a day fortu- 
nait^ly coincident in singular nearness with the probable time 
of the mean annual oceanic temperature. The author had 
laid down the tracks of the ship in each of the voyages on a 
chart of Mercator's projection, and the principal observations 
on surface temperature were marked in their respective places^ 
The observations were then tabulated for meridians of 2° in 
breadth^ from Cape Clear, longitude lO'' W., to the eastern 
point of Long Island, longitude 72** W.., — embracing a belt 
of the average breadth of 220 miles, or a stretch of about 2G00 
toiles across the Atlantic. The results were the following c 
— 1. Highest surface temperature northward of latitude iO% 
74** ; lowest 32° ; range 39** : 2. Mean surface temi>erature 
as derived from the means of each meridional section, 56°, 
whilst tJie mean atmospheric temperature for the correspond- 
ing period was 54"'2 : 3. Range of surface temperature 
within ea6h tneridtonal section <yf 2°, 6^** tut the lowest, being 

iB longitmde e(M22'' W., and at the greatest 86°^ being within 

II 2 
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ihfe meridian of 02-64° W* : 4. Up to longiAude 40° the suiv 
face tmtperatcure never descended below 50°; — ^the average 
lowest of the Bixteen meridional seotioDS being 51°*88, and 
the ftrerage range 1L°'3: 5. In the succeeding fifteen seci 
fioDs, where the lowest temperature was 32% the ayeragi) 
iowest was 87°1 nnd the ayerage range 29°-7. This re- 
OHyrhaUfi diffeiience in the temperature of the eastern and 
western b^es «f the Atlantic passi^e^ the author said was 
condusiyely indicative of great ocean currents yielding a 
mean depressibn of tke lowest meridional temperature from 
5l°'88 to 37°4, or 14'^8» and producing a mean range of the 
extneme of tetnperatore on the western side of almost thrice 
ti>e amount of the esitremes on the eastern side, — or, more 
Hitrictly, in the proportion of 29°'7 to ll°-3. The author drew 
attention to a diagram in whidi he had laid down along the 
«Ktira belt curres shewing the whole range of the lowest de^ 
preasions of temperatui*e and highest elevation, with the means 
at each longitude distinguished by different shading ; and 
pointed out how the inspection of this as well as of the tabur 
lated resulte afiwds striking indications of the two great cur- 
rents, one descending from the polar, the other ascending 
irom the tropical regions, with their characteristic changeB 
of cbld and heat. In classifying the resulte, the author con- 
aidered the entire belt of the Atlantic track of the passages 
as divided into six divisions of 10° of longitude each » and these 
into meridional stripes of 2° each, omitting the first two de- 
greesnextthe European end, or about 80 miles westward of Ire* 
land to 72° W., or about the same distance west of New York. 
To each of these six divisions he directed attention, pointing 
out the conclusions to be derived from each. The curves 
i^roaching each other and running nearly parallel through 
the western half with great regularity, shewing the variations 
and range to be much les8» while throughout the eastern ha)f 
Hhe widening of the distence, and the irregular form of the 
extreme curves shewed the influences of the two curcente vei^y 
remarkably. The author then proceeded to draw co^iclu^ionfs, 
ahewing that sometimes the cold current from, tb^ uor^h 
plunged braeatb the warmer current frpm the. ^outt^ ,. ^o^^- 
times they divided, — the colder keeping in-shore along the 
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American coast, the other keeping ont and forming the main 
Gulf Stream. Somethnes tvhere they met they interlaoed in 
alternating stripes of hot and cold water ; sometimes their 
meeting canned a deflection, — as, where one branch of the 
Gulf Stream was seixt down to the south-east of Europe and 
north of Africa, and another branch sent up past the Bntish 
Islands to Norway and ScaadiMi>via by the polar euirent sei^ 
ting down to iSie east of Newfowidland. The author next 
proceeded to consider the uses in the economy of Nahupe* of 
these great oceanic currents. The first that be noticed was 
the equalizing and ameliorating influence which they exier- 
cised on the temperature of many couotries. Of thie he gave 
several eiamples. Thus, our own country, thoi^ usually 
spoken of as a very rairiable climate, was subgeot to fiu* kas 
rariations of range of temperature than many others in simi- 
lar latitudes, — which was chiefly from the general influfenoe of 
the northern branch of the Gulf Stream setting up past these 
islands. He had himself on one occasion, in the month of 
November, known the temperature to rise no less than 52^ in 
forty-eight hours, having previously descended in a very tew 
days through a still greater range ; while in these countries 
the extensive range between mean summer and winter tem- 
perature scarcely in any instance exceeds 27°, and in many 
places does not amount to nearly as much. Another advan* 
tage derived from these currents was, a reciprocation of the 
waters of high and low latitudes,^-thuff tending to preserve a 
useful equalizing of the saltness of the waters, which otherwise 
by evaporation in low latitudes would soon become too salt 
to perform its intended functions. Next he pointed out tJieir 
use in forming sand-banks, which became highly beneficial as 
extensive fields for the maintenance of various species of the 
finny tribe, as in the great banks of Newfoundland. Next, 
this commingling of the waters ci several regioits tended to 
change and renew flrom time to time the soil of these banks, — 
which, Kke manurmg and working our fields, was found to be 
necessary fbr preserving these extensive pastures for the fish, 
liastly, by bringitig down from polar regions the enormous 
niasses of ice which, under the name of icebergs^ were at 
tfmes found to be setting down towards tropical regiofi#^ they 
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texul ut the same time to ameliorate the great heats of tfao$e 
regions* and to prevent the polar regions from becoming 
blocked up with accumulating mountains of ice which, but 
for this provision, would soon be pushed down as extensive 
glacaers» rendering whole tracts of our temperate zones uqin- 
babitable wilds. Dr Scoresby concluded by pointing out se- 
veral meteorological influences of these currents^ by causing 
extensive fogs, and winds more or less violent. 



On the influence of Climate on Plants and Animals. By 
Dr Emmons of New York. 

It is diffioult to determine the influence of climate on or- 
ganized beings. The influence of climate seems, however, 
to modify what exists ; it spends itself on those bounds, it 
does not form, but modifies varieties. Light, no doubt, should 
be regarded as an element of climate ; its duration and in- 
tensity are indications of its force, and measures its activity. 
We see tlie foliage of a forest becoming more deeply greea 
as we go towards a tropical region ; the herbage of a species 
5f forest tree becomes stifl^er, rigid, and less leafy, as we go 
north, or ascend the mountains; and we may trace the changes 
In our ascent, until we find it a dwarf, a diminutive ^ee, a 
mere shrub, upon the heights of a mountain, while in the plain 
at its base it is a lordly tree. Those changes are unques- 
tionably due to climate ; they are not those which charac- 
terize varieties, much less species: indeed it is important 
that we do not assign too much to climate. Some naturalists 
have supposed that climate produces varieties; it seems, 
however, more consonant to facts to infer that varieties are 
independent of climate ; that the causes which have been 
operating in the production of varieties have belonged to in- 
dividuals. These foi*ces or influences are begotten in a civil- 
ized state, or where many individuals are congregated. 

It is not agreeable to the principles of natural history to 
maintain that the peculiar vegetation lUuder a tropical sun 
is due to climate, or that it is an efi^ect of climate. The 
•sp^ciea oi plants l>elonging to the tropics di&ir eAtJi'elyiitm 
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the temperate ; their characters are those of different spedes, 
not varieties. When we trace the changes in a species of 
maple, as it approaches the confines of a temperate regioni 
we may estimate the extent of change which is induced by 
climate. We cannot compare dissimilar species with those 
which grow in the south ; and, seeing that their differences 
arise from the influence of climate, because those differences 
are specific, they should be different; and they may be 
greener, straigbter, and taller, because those characters be- 
long to them. But climate has influences, but not the in- 
fluences in kind by which permanent changes are continued 
and propagated by the usual modes by which individuals are 
multiplied, as by cutting, grafting, layers, or budding. Take 
off the pressure of a cold climate, and the plant which has 
4)een pinched and shrivelled, or dwarfed, will movnt upwards, 
and spread itself under a genial sun. It is probable that 
climate favours the development of certain varieties more 
than others ; indeed, there can be no doubt of the fact that 
varieties reach a higher state of perfection in certain climates 
than in others. If we study the habits of certain fruits, we 
shall find, and it is a fact well known, that they are very in- 
ferior, and even valueless, in some climates. The plum is fine 
and very perfect along the Hudson River ; but a few miles 
distant from it, it becomes inferior in quality. While, how- 
ever, it is sufficiently manifest that varieties do not originate 
under the forces incident to climate, it is still difficult to point 
to causes which are directly operative in their production : it 
is, however, probable that a parental influence, those in- 
fluences perhaps which are implanted for wise purposes, are 
effective in their development. Those species which are re- 
presented under numerous varieties, as the fruits and domes- 
:ticated animals, have implanted in them a susceptibility to 
undergo those changes in their constitutaons-^it is, in faot^ 
a part of their specific character ; it is of a higher gi*ade in 
some of the domesticated animals than others, and it is inci- 
dent to those animals only which can be domesticated ; and 
lifaose which are easily domesticated have the power of mul- 
tiplying varieti^ in the greatest numbers^ and display the 
^deeirdMferenees 4n the extremes. These views apply to 
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Ha(G^:(#fatiD kl mqve jfciscQvtHik4>ftoha]ige in hiftpbfaioiA nftt 
tifire'Hifattjaiisriefdlied^meftUeaied animals. Designed by Hie 
flrfiMtan tomttUi^lj Htiid £11' ibe whole earth, we find ikafeJiis 
fi6wtiteiibnf is adapted) tO! that ead^ to ocoupy all olimatai 
«nftada(H;('hinwel£t<k« aeorohingSQn or the frosts of a pelar 
ilkyt. ykmed dn Vbe extrenMs^ the varieties in their physieal 
^alMntec>tre8itnbBiffbrenete«rlilob are Tery striking ; viewed 
tboweiaffirhiitlkeiiii jaitelleatml' sbmI meral aspe<^, the dharacr 
'fei»:fWe>%botero£taf nait^ji ! Their power of spfeech and laai*' 
^teige^ iheidQtiTiejrahfte ofi ideas by speech is universal ; tins 
' «dltoe8S^ofiiiiiitdvTrfaichidiq>laym itself all over thewerld^lhe 
totigmitfMntiitteiit wfai^hiis nniversaly point wiUi signifietSiice 
ti-tiiie <singteis»s>of tbe:4Sipeeiwir It must be so, or else Matt 
i» an anomaly iit<!t*^s)ttoii^ 1l%ose who have entertained the 
av&xy of'^apNiritUty of species, which in th^ aggregate 
HSQtnpose Uie huhian r^toe, rely wholly upon physical oharao* 
vtecs: i;Q' susttun ^ tbieir ^ views. Considered even in this lights 
are tfae^djfferenocis in the race so great that they would not 
diatw i)riginaited in the pi^gress of time t Are the diffarences 
^^at^ tban in the bredd of dogs and ether domestic uiimals, 
wliiofa naturalists admit are of one species ? In all cases 
iiiose diflerences are external ; they belong almost solely to 
4be skin.. If the bony skeleton is examined tiiere are some 
^dttfereaceB it is true in their proportions^ but tho^e diflfovences 
jare found in each of tiie races respectively. The blacks have 
aiit all the "flat noses, ttiick lips, and projecting jaws ; there 
iare whites witii the same' configuration of bone. Bui thero 
-f)h)kably has net exisied a greats error in natural histcnytiian 
in classing man with atnimaJs, notwithstanding the fact thut 
4n, his physical orgwaisation he is not veiy dissimilar to them ; 
iyei,.in tbd e^tden diasslficatioB, his least importaiit eharao- 
ttetfl Are" madeihe characteristtos ; whereas really his higher 
iiHtriiMites, those belonging to mind, and his moftd nature, 
U^ttld have beeti nmde the chara<steristics« If this view be 
<drreet,^iweiAi^n "be troubled no longer vwlh petptexlties arid 
doubtA^ abtmt ^the question of the |iluiiality of species, hM»- 
muohas theite is Mch a perfe(7tuni«^i*ifiityaki th« dbaHAdl^ 
tff>ybsAi i^ Ids ttlAdas to stamp fte tenth wpoii th« h^aM^ 
W€i*y Cflttd4d inquire*. Hw thoughts of Mitt We lifc^^'^onfe 
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bvotfd mer, tfiey flow in one dMUinel ^ tfae speecb oftdiffiorobt 
raoesv which are widely, sepamtexi, relate toiSuj^jeotoiOf^^M 
Bome Idnd; their belief in. existenoe aBkev d^atk^ of^ ivittrdA 
•»d.pamabment8^«nd all 4he jrltDngcoAt^Biof mind^iiiioiM in 
one pkannet^aiidare hanaonioos ia all theiv. leading'; oha^ 
meterialiioa* Being deetined to dwell on >the «aitli fet' a 
BeaaoB, H was fli asd proper that he akeuld^ifeD ihat jettd^'be 
Inmiahed wiih' wbatmay beiectaaed an animal nature/^ ^ik 
nabuubekm^i to tbe body^ whi(^ isjustained^l&eithab^ 
aemmilBi by food takeu jato the bod;^^ aad.aiir.takea into ttse 
IaBga,^^'<-a imnflient habitoidon foF an iiminot^taLntind^ .1^ 
ftnd required an apparaUw adapted to the.eirciiaietajusea of 
Ua exiateace^ and to the snrrouAding jptuediua^ bt^it to inake 
Ibut appairatttft the all-iviportaiit part lof. hi^'natwei to draw 
Ua: ob4ik7act€a*8 from, tlw^t) eo transient^, wbit^pundi spsecb, 
artteulate language^ moral and inteUtotnal attiubaiea, re- 
ligvona aentiiMnta, all of which mto oommon to ittie raoea^ 
doea !Maa great ii^uatice, and is an outrage upon hie natore. 
Xbia uniformity of sentiment is proved hy an intercomse 
waih all the tribes of men. If ^ere were two or mo^ 
apQcie$9 we have a right to infer thai this aniformity wottM 
eauat* Of all the species which live, or have lived, is there 
a»y like it in the whole range of created beings, that two 
different spedes have intellects alike, or an ability to com- 
municate purposes and intentions ? If there are no. eases of 
an analogous kind* it is plain that this uniformity of meatad 
imd moral views and feelings, and which are xnaaifested ia 
jibe same modes, should be taken as proof of the nnity of the 
atoek from which the races have sprung. 

This Sttl)g,ect is noticed cursorily, because itjfl one whinh 
ift e^ltii]^ a grei^t interest ; it is one of grei^t ip»portanoe,,and 
it B^Hyuldibe placed Mpou the right gr^^ad ; and it.ia. hoped 
,^t,better wd mw^ c.orreot viewB 4>l c|ai(aiAea>tion abouM 
h^ ^mbnitcod than t^oae wbieh have hitherto preMftil^Aiid 
;if; JdMriff tQ b0]pla<Qed at aJU in a aoolpgioal cWifiaatfw^.his 
4Jbiffi^e^Witicft ahwld l|e drawn frw» bfs mor^ eaafinjtial at- 
Jl^iis^mtr^ ifitelleetort j^i»4 mwiI wture. If Ifeis.yiew is 
«Plfft^fc fef ^dWr liwvi^fl* will be direot^ *9 ^tbQ»0 ;P0weirs 
Mdtl^t^^i^ iftilthQ .variiwja jbribes^ of ?a^n». Climate, ^lien 
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eonsidered in its relations to plants and animalsy may be re* 
garded, as I have already had occasion to remark, as a modi* 
fier of the existing species and rarieties ; but its modifica* 
tions are restricted and confined : it sometimes favours the 
more perfect developments of varieties or species, and some* 
times it operates in other locations where the climate is mo* 
dified to restrain development and perfection. Climate never 
intermeddles with ^ecific characters ; it may for a time 
obscure thocie characters in a monstrous growth, when aided 
by a^rteh soil, or by over-feeding. A problem of great im* 
portance may be solved by observing what products are spe- 
cially favoured by certain climates, and what climates are 
unfavourable to the production of the same. Where we have 
climate in our favour, and have not to contend with it, the 
expense of production is materially diminished ; the certainty 
of the product is also increased, and its perfection secured, 
by which its value is also increased. As an element .of 
climate, the tetftperature of the soil at different depths is one 
of great importance. The different soils may be said to 
enjoy different climates; those which are sandy possess a 
climate unlike that of a clay soil, a due admixture of sand 
and clay combine elements which belong to a climate inter- 
mediate between the two. 

In pursuing our investigation in regard to species and 
varieties, it is highly important that we should be impressed 
with the fact that specific characters are permanent, and it 
will appear, on reflection, that this is a beautiful and wise 
arrangement. There is a fitness in the provision of indivi- 
dualizing species, as it were, both by corporeal marks and 
by intellectual and instinctive power. The intention or pur- 
pose which is fulfilled by this arrangement I do not intend to 
speak of now ; it is the fact which I wish to bring before the 
reader. Many persons, however, when they speak of grad^ 
tions of character, and of the intimate relations of things, 
and the links which bind all together, seem to labour under 
a fallacy. Where are those gradations seen, and what is 
the idea which is thus prominently set fbrth ! What are the 
gradations of being 1 Is it probable that in the gradations 
which are insisted upon there is anything like a coalescence 
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eS species ? I suppose the phrase, gradfttion of being, \% 
often used with too mnch loosenesB, and hence il firequenrtly 
happens that confusion results from its use ; and it undoubt- 
edly arises from misunderstanding the nature of the changes 
which have taken place in some species, and especially thoso 
which are represented by numerous varieties. These varieties 
•re never generic, but strictly s[)ecific. Take the apple, which 
runs into many varieties ; those varieties all retaki the charac- 
teristics of the species. No apple has been found yet which has 
made the least progress towards the pear ; neither has the 
pear yet transformed itself, in any of its varieties, into an apple ; 
each and every one of them are equally removed from the 
genus, and yet each branches out into hundreds of varieties ; 
and no one has the least doubt to which species any one of 
ihe varieties belong. The same is true of all the other 
species. There is no upward or downward movement in this ; 
there is, it is true, in the case of fruits, a difference in quality, 
but none of them can be said to have made any progress to* 
ward an allied species. The constitutive power to multiply 
varieties is only a part of their specific characters. If we 
turn our thoughts to the animal kingdom for illustration of 
the same principle, for example, we find the elephant is apt 
to learn, while the rhinoceros or hippopotamus rarely possess 
this aptitude in the smallest degree ; the positive character 
of the first is as important spjecifically, as the negative in the 
latter. If, then, by gradation of chfiracter, it is designed to 
convey the idea that species coalesce, by the resemblances in 
their varieties, the idea is erroneous 4 if, however, the phrase 
is designed to convey or express the fact» that in the system 
to which they belong, some species occupy a higher position 
than others, or that there are grades of development} some of 
.wMcb are hi^ and others low, it is undoubtedly true. The 
j^sition which a species holds is positive and arbitrary; 
speeiee occupy a shejf or platform which is fixed, and it neither 
rincline# dpwnwArd nor upward ; the position of jbhe sh^f^ c^ 
in oi^^vrords, the speciei^, is nearer one than anMher speciesy 
ti^fit ip[, ^sp^cie^ jnqr^ cU>^ly reji^ixkbl^ certain species than 
^/ei^j|.i Alt])9ugh jbhe distancje between neighbourii^g species 
ia^ uPs^qi^l, s^U the two wb^b are nearest akii) never coalesce 



Digitized by 



Google 



li^ Dr Emmons on th4 Influence 6f 

If^ith ^acb other througk their varieties ; even in vegetabl^Si 
iivh^r^they are susceptible of being engrafted or budded upon 
e^cb other, there is no tendency to coalesce, or to produce art 
intermediate variety ; the scion of the pear engrafted upon the 
quince is still a pear. There is, to be sure, a good reason 
for this : the pear is developed or formed in the cellular sys- 
tem, and really bears no connection with the quince, except 
by the sap, which flows upwards, and passes through the 
cellular system. The cells produced are only pear cells, yet 
it seems that if there were any tendency in the pear to be- 
con^e a quince, under any circumstanceis, the relation which 
the scion bears to the stock would be a favourable one. It 
Bsary that a cell should be furnished from one 
8, in order to produce an intermediate progeny, 
) in the propagation of mules. But here we have 
i of the mixed parentage, from the sterility of 
and although attempts have been made to prove 
the contrary position, still there is now no position better 
established than the one that the offspring of two different 
species of animals are sterile. It is true that, as in many 
other cases, there are no partial exceptions, still two mule^ 
cannot propagate a race. 

Specific character is unchangeable, and species are kept 
in consequence of this arrangement strictly apart. There is 
an application of this fact to the pl*oducts of our fields, which 
by some farmers are supposed to undergo a change. Chesb 
is a plant which has but a slight relationship to wheat, and 
^as been discussed for years, and many in- 
other matters have strenuously maintained 
es to chess ; the change of course must be 
n a single season — ^a complete somersault, a 
►n of the species in a single period of growth, 
does the change begin ? The point which 
is the appearance of chess where they hare 
clean wheat too. But it is alSo notorious to 
at Nature too has sown her «eedi^ broadcast, 
and where there is land in a condition for seeds to germinate, 
there they will spring up; and it comes to pass, from a wise 
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provision, the tenacity of seeda for the vital principle;* and 
chess, while fond of a good soil, springs up by the side offences 
and fields, and scatters its seeds^ which lie In the soil iiU 
favourable opportunities occur for tlieir germination. The 
fact that chess grows where wheat is expected, is a trifling 
fact, which is easily accounted for on known principles, while 
the transformation of one species of plant into another i^ 
contrary to the laws which govern the growth and develop- 
ment of organized bodies. The only point which can bo 
cited, and which is at all analogous to what appears a trans- 
formation^ is the reversion of domesticated animals to their 
original appearance or condition dog or bog is 

left to roam, and becomes wild in jy resort back 

to their original condition, their o 3 returning as 

they become wild. Now, if it ca X chess is the 

original of wheat, it might happ^ vheat springs 

up spontaneously and sows itsel time become 

chess. But this hypothesis is u a single fact 

in the history of the two generi a which have 

been entertained in regard to the transformation of wheat 
into chess have arisen solely from defective observation. 
Chess is observed in a wheat field, and becomes the niore pro- 
jninent and abundant when the wheat has been winter killed. 
Now it would be just as philosophical to maintain tliat the 
common wild cherry which springs up in our northern forests, 
where a windfall has occurred and swept down the pines, 
that the pines were changed into cherry trees ; these cherry 
trees cover the entire ground, and previous to the windfall 
not a cherry tree was to be found. The seeds of the cherry, 
jhowever^ lay in the ground, and when light and air was ad- 
mitted by the destruction of the old forest, they spring up 
.mid cover the ground. The occurrence is not strange, except 
iu the great abundance of trees produced ; and the occurrence 
. of ph'ess would not be regarded strange if but few plants 
ipade their appearance ; but when they become numerous, 

Tt— — r^r^ — ^-^ : : \ — [ '""' 

Jr. */ 'T^ B^!(^», viU^ principle, is used fox coQYeoience ; it is not dttigoed i^ 
it to express an opinion in regard to ttie independent existence of something 
which presides over the movements of a living heing. 
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ibe question oomes up, where did all the seeds come from 1 
The case is one which is common, it becomes prominent only 
from the relation which the plants wheat and chess bear to 
eaeh other ; looking like a grain in the midst of a grain field, 
being a hardy plant too, and springing up where it is not 
wftnted, it has excited attention and imperfect observation, 
and in the end proving so worthless with its associates, it 
becomes promment from its worthlessness. When we have 
ascertained the fact that seeds possess the power of retain- 
ing what is called vitality for a long period, that they may 
sleep in the ^ound for years, and then subsequently awaken 
into life, by heat and air, or favourable conditions ; that all 
this is true, and eminently so of some seeds, the fact of the 
appearance of chess in an old field, or in a field prepared for 
wheat, ceases to be a mystery. It is only a fulfilment of a 
law of vegetation ; it occurs in obedience to the characteris- 
tics which have been stamped upon organized beings by the 
Creator, in order that the earth shall be clothed with ver- 
dure, and not lie in a barren waste. 

It has been maintained that species have a tendency to rise 
in the scale of existence, that they may change their own 
proper natures and become something else. Such a view is 
analogous to that which prevails among farmers about chess, 
has originated from defective observation, and has its source 
and beginning from misunderstanding the relations of or- 
ganized beings to each other. It arises directly from the 
fact which has already been stated, viz. the closer resem- 
blance which one species has to another than others of the 
same tribe. The pear has a closer resemblance to the apple 
than it has to the quince. The domestic dog has a closer re- 
semblance to the wolf than the fox ; and hence it has hap- 
pened that the idea of an advance or change has taken a deep 
hold on the minds of some men ; but there has been no change 
at all, not only are the species kept apart, but grou[)S of or^ 
ganized beings also. Species, in their individual capacity, 
do not advance towards a higlier, neither do they retrograde 
to a lower species. Plants do not deteriorate, neither do 
animals ; but they retain all tlieir specific characters. 

There is another view which is interesting, vii., the man- 
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ner in which domesticated animals break up into groups : it 
is illustrated in the dog, and all the domestic animals ; but 
those groups retain the characteristics of the species^ and of 
all the changes which take place not one affects the orgSM* 
zation. The groups or varieties constitute well-marked 
families, and are capable of preserving their identities aa 
species. While species, as the dog and ox, possess a consti* 
tutional ability to change their external characters^ which, 
are not specific, the change itself is governed by a law whicbi 
while it marks the groups with characters transmissible to 
their offspring, still not one group, or an individual of a group, 
is merged in any of the near or remote species, I remark 
again, that specific character is never destroyed by external 
influences ; in those influences where a species is cbangeablei 
and readily breaks up into groups whose characteristics are 
transmissible from the parents to their offspring, the speci- 
fic character is never uprooted ; and in fact these external 
changes should be regarded as belonging to the specific cha- 
racters. It is true that this susceptibility cannot be esti- 
mated or measured, as these changes are regarded as acci- 
dents or occurrences which cannot be determined by law.— 
(Dr Emmons on the Natural History of New York.) 

On the Origin of Crystalline Limestones* By Professor A, 

DfiLESSB.* 

M. Delesse, having just previously reviewed the general 
characters and mineral contents of different crystalline lime- 
8tones,t commences this communication by defining " meta- 
morphic limestone" and ** metamorphic rock,'* as a rock 
which has been subjected, at a period posterior to its forma- 
tion, to considerable modifications in its physical or chemical 
properties. These modifications are brouglit about by the 
development of diverse minerals, by changes in its structure 
of aggregation, or in its structure of separation, as well as 
in its chemical composition. The modifications in the physi- 

* BuiUt. Soc. Geol. France. Deux ser. tome ix., pp. 133-138. 
t Loc. dtv T>p« 12e-lS3. See also pApera by MM. Delease, C<»tttt, add Scheew 
rer^jjjffa^Jfy. 4^^1(J.^dl9, n.#<f.-7?Vatu/. ... 
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cal properties of the rock result from the action of heat^ 
electricity, magnetism, pressure, as well as of all the agents 
that can bring into play molecular attraction and repulsion* 
The modifications in its chemical properties arise from the 
introduction of new substances in the rock, by injection, sub- 
limation, secretion, cementation, and especially by infiltration* 

M. Delesse then observes : — " It appears to me that the 
crystalline limestones should be considered metamorphic, 
though certainly they are metamorphic to very different de- 
grees ; still they have all been subjected, since their deposi- 
tion, to modifications in their chemical, or at least their 
physical properties. There are, however, some limestones 
that form an exception, namely, those which have been de- 
posited by chemical precipitation, and which were originally 
crystalline. These are not to be confounded with the meta- 
iaiorphic crystalline limestones, nor do they contain the 
mineral characteristics of the latter. 

The crystalline limestone of the gneiss of the Yosges, 
which, from its mineralogical and geological characters, M. 
Delesse considers to be a metamorphic limestone, is then 
particularly adverted to ; its characters are succinctly de- 
scribed ; and M. Delesse proceeds to say, that probably the 
limestone was originally deposited, either in mass from water 
charged with carbonate of lime, or as strata by the waters 
of the sea. The beds in which the limestone has been inter- 
calated belong without doubt to certain divisions of the 
Transition gi*oup ; and, moreover, all geologists who have 
studied the Vosges have regarded the gneiss inclosing the 
limestone as metamorphic. 

The phenomena that have produced the metamorphism of 
the gneiss are unknown; but a group of strata could be 
transformed into gneiss only by the introduction of the quan- 
tity of alkalies necessary for the production of the felspar, 
one of the constituents of the gneiss. Further, heat musi 
have been efiective in the development of the crystalline 
structure of the limestone of the gneiss, since the limestone 
contains spinelle, chondodrite, garnet, amphibole, pyroxene, 
Ac. ; that is to iuiy, miaevala of aa igBeona origkiy aanoe tiiey 
are found in lira limestones on the flanks of Yesuthis, or In 
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the apbere of action of other ypIoan^e^^i^ow.i^stilirapiM^^ 
those of TeBeriffe, Ponza Isjea.* Qo thj& otjixer )ia^j:tW^ 
could not have been complete fu^ioj^; fp^.i^ the. pf]fejti^1)ji^(0( 
limestone of Norway, MM. Nau^^nn iu^4 K,eiUw^^ b^ya pjjf 
served fragments of corals. |. . .. . , . m tt,,, 

The nature of the very nuiperou^ wn^i^i^l^.of »tl^Q fjryfttaWilifJ 
limestone also gives great improb^biUtj^.to,]^^^ byppthps^of 
complete fusion. It appears, ipd^.e4, tb^t .^pfl^iwbioK.hft*©! 
been reduced to a fluid state, and which, b;^ye,h^»9a;^,ig9ep]i^ 
origin, such as lavas, have always a vejry simple n^ineralog^^^y^J 
composition. They are essentially formed pf ^ffopiin^ral^,^ 
the one of the felspar class, in whicj^^ are cpQC^eptra^^.tb^i 
alumine and the alkalies ; the other of tlie pyroxene qr peri-; 
dote kind, in which are concentrated the pXide of ii^^ T^^g- 
nesia, and lime. In " crystalline" limestone, oi^ th^ cfptra^ry,^ 
there are various silicates, sometimes with ^ single base^ 
sometimes with many ; and these silicates are often associ- 
ated either with free silex or with silicates, npt sf^turated 
wjth bases. Moreover, together with these silicatef , there 
are very energetic unoombined bases, such as magnesia 
(periclase), alumine (corindon). There are also metallic ox- 
ides, such as the oxides of iron, which, under certain circum- 
Btances, appear to have been contemporary with the lime- 
stone ; and there are compound oxides, such as the spinelles, 
perovskite, in which the oxide, playing the part of an acid 
(alumine, titanic acid), is an acid much less energetic than 
the silex. We easily comprehend, then, that these minerals 
have been formed with the concurrence of heat, or of the 
molecular actions which it developed ; but it is difficult to 
admit that they result from a complete fusion of the crystal- 
line limestone. 

Moreover, many fa( }e fprmed 

in rocks without the ii fpr exam- 

ple, in the Arkose pf ] of felspv 

are developed in the ( l, certainly 

have not l^en melted, ih is guite 

^ p-^-, 1 j^_^ — — » , » M «■ « . » ; ' J . ■ ■ — '•■ '■ " " I 

* VOL. LVI. ko. CXI. — JANUARY 1854. I 
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recqgaiaable. M Morel, id the ootommne of St Lrareni 
(S«6iio-et-Loire)> crjBtak of pink orthose of an lifter deirtlop- 
uxQDt exist in a limestoue with Chyplma arcmUa^ which 
has A orystaUine structtire, bat dmraoterised by a graykdi 
yellow tint scnnewbat different from iter usual ookmr. Lastty, 
at Steinmal felspar crystals have been observed by M. von 
Dechan in the inside of the abdonunal buckler of a HomaU- 
notus. In the same manner, the transition graywackes in 
the neighbourhood of Thann, and to the south of the Yosges, 
are very oft^n completely impregnated with felspar, and 
still we find in them numerous remains of plants which have 
been well preserved in spite of the later development of 
crystals of felspar of the sixth system. 

The intimate and mutual penetration of the limestone and 
gneiss, shews that both have been reduced to a plastic state, 
if not to actual fluidity ; and the dissemination of the felspar 
in the limestone mass, shews also that the gneiss must have 
been sufficiently pasty for the felspar to have been secreted. 

The penetration of the limestone by the gneiss, as also 
the undulations sometimes presented by both rocks at the 
line of junction, make it evident that pressure was brought 
into play to a great extent during the crystallization of the 
gneiss ; this has produced in the limestone fissures generally 
parallel to its line of contact with the gneiss, and compar- 
able to those formed in a book the leaves of which are 
squeezed or pressed back laterally. Those fissures hare 
been immediately filled by the secretions of matter diffused 
in the limestone, and they have given place to the parallel 
zones of nodular concretions, whilst the same matter formed 
the veins or the lining in fissures of the gneiss. Althou^ 
in most of the metamorphic limestones the minerals are 
especially developed in the natural joints, originating in 
stratification, these nodules, on the contrary, in the limestone 
of the gneiss of the Vosges, apparently owe their pawil- 
lelism to pressure. 

Pressure, like heat, has been also effective in actuating 
molecular attraction, and in developing the different min^raJa 
disseminated in the limestone. 

Subsequently to the crystallization of the limestone and 
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of ih0 gn^s, oertaitt minerals have been, and probably are 
stiU being, modified by chemical action arising from infiltra- 
tion^ BO that new minerals are formed by psendomorphosis ; 
88 fiar example, the pyro«kleMte.-^7. jR. /. Quarterly Jour- 
naiofihB Geological Society, Vol. ix., No. 36, p. 27.) 



Biographical Sketch of Mr Hugh Edwin Strickland- 

We have to announce, with deep regret, the death of Mr 
H. E. Strickland, who was killed by a railway train, whilst 
examinmg the strata of a railway cutting on the Manchester, 
Sheffield, and Lincolnshire line. 

" Mr Strickland arrived at East Retford from Hull, hav- 
ing attended the recent meeting of the British Association. 
He was attached to the Geological Section of the Asso- 
ciation ; and in pursuance of his practical investigations in 
that science, he proceeded on Wednesday afternoon to ex- 
amine the strata of the deep cuttings on each side of the 
Clarbrough Tunnel, about four miles distant from Retford. 
A little after four o'clock, a boy at work in the fields observed 
him standing between the two lines of rails, near the mouth 
of the tunnel, on the Gainsborough side, with a pocket-book 
in his hand, apparently engaged in making notes. At this 
time, a coal train was approaching on the down line, — to avoid 
which he stepped off the * six feet' on to the up line ; — but 
unhappily he did so just at the moment when the Great North- 
em passenger train was issuing from the tunnel. The train 
dashed upon him, — and the next instant he lay a shattered 
and shapeless corpse.*' 

Mr Strickland was in the prime of life, — at that age when 
the promise of youth is fast realizing itself. He was born at 
Kighton, in the East Riding of Yorkshire, on the 2d of March 
1811. His father, Mr Henry E. Strickland of Apperley, in 
Crloucesf ershire, was a son of the late Sir George Strickland, 
Bar£. of Boynton, in Yorkshire. He was a grandson on his 
mother's side of the celebrated Dr Edmund Cartwright> — 
whose name is so indissolubly connected with the manufac- 

l2 
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turing greaj^ness of England on aocoiuftt of his inventioQ of 
the Power-loom. 

Mr Strickland's boyhood was spent under his father^e roof ; 
where he was under the private tutelage sucoessiyely of tiie 
three brothers Monkhouse,— one of whom is now a fellow of 
Queen's Ck>Ilege, Oxford. From bis father's house he was 
transferred to the late Dr Arnold, — ^who, prior to his i^point* 
ment at Bugby, took private pupils at Laleham, near Staines. 
He finished his education at Oriel College, Oxford. 

Although distinguished for his classicid knowledge, Mr 
Strickland had early acquired a taste for natural history pur- 
suits ; and afker the completion of his studies at college he 
resided with his family at Oracourt House, near Evesham, 
Worcestershire — whwe he studied minutely the geology of 
the Ootswolds and the Great Valley of the Severn* Some of 
his earliest published papers were on geology ; but his first 
effort as an author indicated a taste for the pursuits of his 
maternal grandfather. It appeared in the Mechanim* Maga- 
zine for 1825, — and was on the construction of a new wind- 
gauge. 

In 1835, Mr Strickland travelled in Asia Minor, in com- 
pany with Mr W. J. Hamilton, M.P., — who was th^i Secre- 
tary to the Geological Society. An account of this journey 
was published, in two volumes 8vo, by Mr Hamilton, in 1842, 
under the title *' Srcsearches in Asia Minor, PontuB, and Ar- 
menia." This tour resulted also in the publication of several 
interesting papers on the geology of the districts visited* both 
by Mr Strickland himself and conjointly with Mr Hamilton. 
The principal papers published by Mr Strickland singly were 
— " On the Geology of the Thracian Bosphorus," — '* On the 
Geology of the Neighbourhood of Smyrna," — ^and ** On the 
Geology of the Island of Zante." He early devoted his at- 
tention to tiie study of birds ; and during this journey he 
grive proof of his ornithological knowledge by adding to the 
list of birds inhabiting Europe the Salicaria Olivetorunu He 
subsequently devoted a large share of his attention to the 
study of birds ; — as his papers in the " Annals and Magazine 
of Natural History,'* and in Sir William Jardine's " Oontri- 
butions to Ornithology," amply testify. |Iis principal work, 
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howerer, on this snbject, and the one which will give him a 
place amongst the classical writers on the ornithology of this 
country, is devoted to the history of the Dodo. This work was 
published, as our readers will remember, in 1848, — with the 
title " The Dodo and its Kindred ; or, the History and Affi- 
nities of the Dodo, Solitaire, and other Extinct Birds." It 
was handsomely illustrated ; and was an example of how the 
difficult subject of the affinities of extinct animals should be 
dealt with. Mr Strickland was aided in the osteological 
portion by Dr Melville. Since the appearance o( this work, 
he has twice published supplementary notices regarding the 
Dodo and its kindred, in the " Annals and Magazine of Na- 
tural History." One of Mr Strickland's last contributions to 
science was on the subject of ornithology, — when, in the Sec- 
tion of Natural History, the day before his death, he gave 
an account of the Partridge {Tetraogallus) of the Great 
Water- Shed of India, recently illustrated in Mr Grould's 
« Birds of Asia.'* 

Although as' a zoologist ornithology was his strong point, 
Mr Strickland had an extensive knowledge of the various 
classes of organized beings. Thus, several of his papers 
were devoted to accounts of the Mollusca, both recent and 
fossil, in various districts. One of his papers at the last 
Meeting of the British Association at Hull was, as our readers 
will see elsewhere, ** On the Peculiarities of a Form of Sponge 
(HalichoTidria tab€rea)y 

Mr Strickland paid a large share of attention to the ter- 
minology of Natural History, — ^and was the reporter of a 
Committee appointed by the British Association to consider 
the rules by which the nomenclature of zoology might be 
established on a uniform and permanent basis. These rules 
were principally drawn up by him ; and they have since their 
publication been very generally acted on, — and have conti'i- 
buted greatly to simplify Natural History nomenclature. 

The general principles of classification could hardly fail 
to interest a mind so discursive as his, — and accordingly we 
•find him at various times publishing on this subject. In an 
early number of the *' Annals and Magazine of Natural His- 
toi*y*' he inserted a paper ** On the true Method of discovering 
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the Natural System in Zoology and Botany," — in which he 
displayed a great knowledge of the forms of animal and vege- 
table life. In the reports of the British Association for 1843 
he published a paper *' On the Natural Affinities of the Inses^ 
sorial Order of Birds f ' and again, in the *' Magazine of Natinral 
History," vol. ii., — ^^ Observations on the Affinities and Analo- 
gies of Organized Beings." 

It must be obvious, that the labours to which we have al- 
luded imply an immense amount of industry, — but in the 
midst of all his practical investigations Mr Strickland found 
time for purely literary work. Thus, in 1847, he undertook 
to edit for the Ray Society a work, the collection of materials 
for which had cost Prof. Agassiz many years of labour, en- 
titled " Bibliographia Zoologi© et Geologise." Three volumes 
of this great work are published, and the fourth and last is 
now in the hands of the printer. Mr Strickland's labour 
here was not merely that of editing — ^it embraced the contri- 
bution of a large mass of additional matter, amounting to a 
third or fourth of the whole. He spared no pains to make 
this work complete ; — ^and it must ever be regarded by the 
zoologist and the geologist as a most valuable gift to the 
sciences which they cultivate. 

On the occurrence of the illness of Dr Buckland, and his 
withdrawal from the duties of the chair of Geology at Ox- 
ford, — every one felt the propriety of inviting Mr Strickland 
to deliver lectures in his place. Though young for so impor- 
tant a post, and with a reputation in other departments of 
science, he was found able to sustain the fame of his pre- 
decessor in this, — and brought to bear with great advantage 
the stores of his varied knowledge upon a science which is 
always susceptible of infkience and amplification from the 
pnnciples of other departments of science, however distant 
from it they may at first sight appear. The Reports of the 
British Association, the Transactions of the Geological 
Society, the papers of the Quarterly Journal of the Geological 
Society of London, and of the London and Edinburgh Philo- 
sophical Magazine, all testify to Mr Strickland* s activity as a 
geologist. They contain a mass of valuable observations 
both on palaeontology and on the physical structures of rocks 
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in this country and other paits of the world, — ^wbich nmstfor 
ever remain a part of the history of the science of geology, 
and constitute a permanent monument of the industry ajid 
earnestness of the man who made them. 

In several of his geological papers, Mr Stridiland's name 
ia connected witii that of- Sir K. I. Murohiaon ; especially in 
a work on ** The Geology of Cheltenham and its Neighbour- 
hood.*^ He assisted Sir BodericL in preparing tor the press 
his great work on the Silurian system ; and tiie proof-sfaeejbi 
of his new work on Siluria all passed through Mr Strickland's 
handS) — the last of the work having been corrected at HuU« 

At the time of his death, Mr Strickland was engaged in 
working on his *' Ornithological Synonymy," — ^the printing of 
which was delayed only to render it more full and complete* 
He possessed a very ample and useful library,— ^also exten- 
siFe geological and ornithological collections, — ^which are now 
at his residence at Apperley Green, near Tewkesbury. 

In 1845 Mr Strickland was married to the second daughter 
of Sir William Jardine, Bart : — ^both of whom, with Mr 
Strickland's father and motii^r, survive to lament his prema* 
tiureloss. 

In the above brief sketch we have spoken only of Mr 
Strickland's scientific career, — ^but he had moral qualities that 
endeared him to all who knew him. Few came in contact 
with him who did not recognize in him a conscientious, 
amiable, and excellent man. In him Oxford has lost a Pro- 
fessor whom she could ill aflbrd to part with at this time. 
To him they who hoped for the wid^ culture of natural 
science at Oxford looked as to one who had the power and 
the ability to take a lead. The scientific societies have lost 
in him a member who was onwemed in his assiduity to 
carry out their objects in all their purity. His means made 
bimindependent of his labours ; — and all recognized m hia 
ezertiaas that love of science and its objects which constitutes 
the true fhilo^o/fb^r.-^Athevumm, No. 152, p. 1125). ^ 
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Notice of an Attempt to Naturalize the Craw-Fish (Astacus 
fluviatilis) in the South of Scotland, Communicated by 
Dr FLEMiisra. 

Tbe following cnriouB entry occupies a place in a volume 
QtAdverBoria (for 1770, p. 4), formed by Dr Walker, Pro- 
fessor of Natural History in tiie University of Edinburgh, 
the immediate predecessor of the present occupant of the 
chair** 

•* Cancer Astacus, Lin. (The Cray-Fish). 

" They abound in the rocky rivulets about Penrith, in 
Westmoreland, which run upon limestone. 

" They spawn in the months of June and July. They were 
brought from Penrith seven years ago, and planted in the 
rivulet which runs past the house of New Posso, where they 
still live. 

<*6raham, who brought them, informs me that the best time 
for transporting them is about the 1st of May. He carries 
them in a close basket among wet grass, which he deposits 
in water at night. Three days and three nights is the Ipngest 
time that they can be so carried with safety. He can carry 
on horseback about 1000. He took them to Kailzie in Tweed- 
dale for 13s. 6d. per hundred, but most of them died. He 
offered to bring them to MoflFat for 8s. 6d. per hundred if 1000 
were taken. He feeds them sometimes with beels. 

" To Robert Graham at Penrith, to the care of Mrs Buchan- 
nan, at tbe Crown in Penrith. 

^^ The way to catch them or to know if they are in a rivulet, 
is to put in a lump of flesh or any carrion into it over night; 
they will be found preying upon it in the morning*" 

It appears from the preceding statement that thia crus- 
tacean, even in those days of difficult transport, was anccess- 
fuUy conveyed from Cumberland to the parish of Manor in 



* Seven Tolames of these Adversaria whicli came iaio my poss^sBioii, «on- 
tfilnmg many important noticee of interesting gubjecte in Natnral Histpry, liave 
been deposited in the Library of the University. 



Digitized by 



Google 



Appa/rent Visibility of Stars through the Moon, 137 

Peebles-shire, and that theyontlived their translation through- 
oat a period of at least seven years. 

The late distinguished zoologist Sir John Graham Dalyell, 
Bart., instituted, at my request, a series of inquiries for the 
purpose of ascertaining if the descendants of this stock were 
8lill to be found in the places referred to, but all traces of such 
animals had disappeared, and even tradition, usoalty a toler- 
ably ftuthful record, had preserved no memot^ial of the ex- 
periment. 

It would be a very easy process at the present time, with 
the command of railway speed, to transport tiie animals from 
their native haunts to any of our suitable streams ; while such 
an addition to our luxuries would not interfere with any 
other source of enjoyment. 

Pennant, in his ** British Zoology," terms the crustacean 
Craw-Fish ; but Berkenhont and later writers term it Cray- 
Fish. J. F. 

New College, Edinbusgh, 
Zd December 1853. 



On the apparent Visibility of Stars through the Moon imme- 
diately before their Occultation, By R. Ebmokos Jun., 
Esq. Communicated by the Author. 

Eight years ago, when the cause of the occasional projec- 
tion of a star on the moon's disk for a few seconds before its 
oecultationwas, at one of the meetings of the British Associa- 
tion, and elsewhere, publicly discussed by eminent scientific 
men, I prepared a short p^er, suggesting that it might arise 
flrom the telescope being cm such occasions set to the star's 
focus instead of the moon's, in which case the imperfect image 
of the moon formed at the stellar focus would, of course, be 
magnified. But when the star is on the very edge of the 
moon* the image of the latter would not find room for being 
magnified without spreading itself over the star's image, and 
thua occasioning the apparent visibility of the star through 
the moon, the extent of this projection being equal to the 
excess of the radius of the magnified lunar image beyond that 
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of its perfect image when brougbt to a focus. In the occul- 
tation of the star Aldebaran in 1829 the reason why eight of 
the thirty-one European observers did not perceive any pro- 
jection, and that the other twenty-three did^ may be» that 
ake telescopes of the form^ were suited to the lunar focus, 
and tbose of the latter to tibe steUar ; the eye being incapable 
of detenniniBg the eocad focas. 

I did not, however, publish my remarks^ nor shew them to 
any one until last month, when my nephew (Frederick B. 
Edmonds) bring here on a visit, I desired him to read them, 
with a view to test by experimeni the correctness of my ex- 
planation. He accordingly placed a candle in the furthest 
comer of the room close b^nd a card, through a small hole 
in which the light flowed to represent a star. At tiie distance 
of about two yards from the candle he placed an illuminated 
disc to represent the moon ; and then retiring three yards 
from the disc, with a powerful podket spy-glass, having its 
focus set for the " afar," looked at the " star,'' along the edge 
of the ** moon,** when the former appeared very clearly pro- 
jected on the latter, precisely as in the reality observed by 
astronomers. When the focus of the glass was set for the 
" «w)ow" no projection whatever occurred. 

I immediately communicated this to Professor Airy, who 
very kindly informed me that the explanation would be satis- 
factory if the focal length of the telescope for the moon were 
sensibly diflerent from that for the star. " It would be highly 
desirable, however, (he added,) to bear this consideration in 
mind in the case of another observation of the occultation of 
a bright star." 

The explanation now offered will therefore, in all proba- 
bility, ere long be fully tested ; and if the eye be imable 
directly to detect any dificrence between the lunar and stellar 
fod, the existence of a sensible difference between them 
would, I presume, be indirectly established, should the pro- 
jection disappear on lengthening the focal distance, and re- 
appear on shortening it. 
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On ihe PmpogeMtM ReiaHom of Atinermla. 

(CoBtiQued from toI. Iv., page 352.) 

Lode Formatiqn$^ 

By tbo ierm lode fcormatioii is to b« ixodersiood a sinill 
groqp of minerals usually associated together in lode fiinHures» 
sjoA preseBting distinctive characteristics in tbeir mode of 
association. At the same time it must be added, that groups 
of minerals can only be regarded as constituting soy one 
formation so long as the succession of tbe individual nune- 
rals in what is termed the lode structurey or handed arrange- 
ment of the minerals* remiuns the same. BepetitixHis or suc- 
cessive generations of a formation likewise occur. 

There is considerable difficulty in determining aid distin- 
guishing the lode formations : thus* 1. Certain minerals oo^ 
cur in different formations, and some one mineral, especially 
quart?, is often repeated, without ^the remaining members 
of the group. 2. Some minerals, as iron pyrites^ some va- 
rieties of calcite, and copper pyritesi occur in so many (or- 
mations, that they cannot be regarded as distinctive. Still 
formations are sometimes characterized by the quartz and 
the particular abundance of pyrites. 3. In some instances 
druses are very rare in lodes, and it is only in them that the 
structure and succession of the minerals can be recognised. 
4. Sometimes there are two or three formations in one lode, 
and then it is not always easy to determine whether a mi- 
neral belongs to one or tiie other. 

It appears that the minerals which serve best to distinr 
guidi the lode formations are either some of those siliceous 
speoies which are not products of decomposition^ or some of 
the true ores. There is still a want of some kind of scientific 
nomenclature for these phenomena, but the par^e]3,etic rela- 
tions are perhaps too littie understood, andtiie relative dates 
of lodes too little known, to warrant tlie adoption of one as yet 
Nevertheless the paragenetic grouping of a few but constant 
minerals in lodes is too evident to escape notice. Such, for in- 
stance, is the case with minerals containing cobalts, nickel, bis- 
muth, and arsenic ; lead and zinc ; tin and scheel, and the very 
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frequent association, under similar conditions, of fluor spar 
and heavy spar. Undoubtedly it is not allowable to form an 
opinion on this subject from individual specimens in mineralo- 
^cal cabinets ; it is the universal association of minerals in 
the different known lodes of one class which must be studied. 

Moreover, the determination of lode formations is not alone 
aifflcult in regard to the constituent minerals, but likewise 
in regard to the date of the several substances. When dif- 
ferent formations occur together in one lode, or in different 
lodes intersecting each other, some inference may be formed 
as to their relative dates ; but as yet there are only a few such 
instances of contact known, and therefore this branch of re- 
search, so important in its relation to mining, yet remains to 
be cultivated. 

The following description of lode formations comprises 
both such as have a practical interest, and such as at present 
have only a scientific interest ; they are likewise arranged 
according to probable relations of date, commencing with the 
older. 

I. Pyroxene, garnet, pyrites, and blende formation. — ^This 
is undoubtedly one of the oldest, perhaps the oldest, of all 
lode formations, although want of acquaintance with its con- 
tact phenomena renders this still uncertain. The character of 
these lodes is not very distinctive* since the lode planes are 
frequently parallel with the strata adjoining ; for which rea- 
son they are very generally regarded as beds. Again, the 
banded structure is almost altogether wanting. The forma- 
tion, however, is marked by the occurrence of silicates, some- 
times in considerable masses ; a circumstance which strongly 
indicates a very remote date. It is probable that the lode 
substance of this formation bears a relation to the adjoining 
rock similar to that of amygdaloid rock to old red sandstone, 
where it has penetrated the latter, and yet occurs in parallel 
layers. Thus the date of the lode substance would be much 
the same as that of the adjoining rock ; and indeed, in a 
geognostic point of view, it appears to resemble the eruptive 
rocks, as if it had been injected, which may be the reason of 
the absence of banded structure. 

This formation occurs in Saxony, Bohemia, and Scandi- 
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navia. Its constituent minerals are specifically different from 
the same minerals occurring in rocks. Pyroxene appears to 
be the oldest member, idocras and garnet more receipt. Fseu- 
domorpbs are by no means wanting. It is further remark- 
able, that at different parts one or other mineral piiedomi** 
nates considerably. Thus the accumulations o( galena^ uroi^9 
copper pyrites^ tin ore, and even limestone* have been found 
sufficient to admit of being worked* 

The general features of this formation present great anar 
logy with those of the '^ kalkstocken," previously spoken of. 
While in these latter, limestone predominates, and in some 
localities there is a much greater diversity of imbedded mi- 
nerals, and the lode form appears less marked, the occur- 
rence of limestone in the former is only exceptional ; but, 
on the other hand, there is an abundance of pyroxene^ garnet, 
and pyritic minerals, which is foreign to the ^^ kalkstocken,"^ 
and the lode character is more distinctly marked. 

II. Titanium formation. — This is probably little inferior 
in antiquity to the last, not only because it occurs in the 
oldest known rocks, but because the essential constituent mi- 
nerals, containing titanic acid, do not occur in any other forma- 
tion, with the sole exception of the '* kalkstocken " and diver- 
gent zones. Felsite is likewise found upon them, which cer- 
tainly indicates a very remote date. 

The phenomena presented by the lodes of this formation 
appear to admit of the following inferences : I. That the 
felsites are in all instances older than the compounds of ti- 
tanic acid, or of titanic and silicic acid together. 2. Quartz 
is generally more recent than the above minerals, except 
rutil, with which it appears contemporaneous, and sometimes 
even older than it. 

in. Nohle quartz formation. — This occurs in Saxony, espe- 
cially in mica-slate, sometimes in gneiss, both rocks being 
much altered. It is older than the porphyry veins with which 
it comes in contact, but these veins appear to bear some re- 
lation to the richness of the lodes. The principal lode sub- 
stance is quartz, frequently converted into hornstone, gene- 
rally adhering firmly to the adjoining rock, and ramifying 
into it. Large masses of ore never occur in these lodes, 
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iHiich are therefore worked only ih virtue of the silver ftnd 
goH preittoA in the minerals they contain. The Saxon lodeft 
t>f this formation are especially characterized by a variety of 
mlspidtel, in small crystals with a briffiant lustre, generally 
imbedded in quat*tz, and very rarely implanted ttpon it. There 
is always some gold in this ore, although, in most instances, 
not sufficient for profitable extraction. It is. Indeed, very pos- 
sible that the presence of argentiferous blende aud glance, 
as well even as that of metallic silver, was determined by 
this mineral. 

There ar^ good reasons for the opinion that the lodes Of 
this formation are intimately connected, as regards their ori- 
gin, with metamorphic phenomena in the adjoining rOcks, and 
that t^iey are on a larger scale essentially the same as the 
small aud Sometimes metalliferous quart? veins iu felsit^ 
rock and porphyry. 

Antimony, tellurium, and arsenic, constitute, by reason of 
their analog}^ a mineralogical and chemical group, and their 
natural compounds frequently appear to belong to one and 
the same lode formation. Antimony glance always contains 
traces of gold and silver, in some localities sufficient for ex- 
traction, and it is very probable that the Tratosylvanian lodes 
bearing quartz with auriferous and argentiferous tellurium 
minerals, and even metallic gold, are of this class. 

The gold occurring in lodes of this formation is very recent, 
being implanted upon antimony glance, iron pyrites, calclte, 
realgar, and even gypsum. In like manner, silver appears 
to be the most recent member of the formation ; consequently 
it is hardly to be doubted that these metals have originated 
by some mode of extraction from compound minerals. 

IV. Pyritic lead and zinc formation,— TYi\^ very closely 
resembles the last- mentioned formation, from which it is se- 
parated only on account of the peculiar character communi- 
cated to it by the considerable masses of galena, black ziac- 
blende, arsenical iron, sulphur, and magnetic pyrites, and 
the absence of any considerable quantity of gold or silver in 
them. Generally speaking, these minerals have been converted 
into pseudomorphic bisulphurets. The presence of copper py- 
rites is likewise distinctive ; the edle quartz of Freiberg is. 
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moreover^ inievieeied bj parphyrj, whfle this formation ia- 
terBecto porphyry. Assuming the porphyry to be of the same 
date, this would support the opinion of miners who regard 
the formations as different. Still there are no grounds for di- 
viding the pyritic lead and zinc formation into so many parts 
as Werner did. On the other hand, it cannot be doubted 
that there are several formations of galena and zinc*blende, 
for instance, the clinoedritic and the barytic. But these 
two minerals frequently occur together elsewhere without 
any recognisable relations to other minerals as regards date 
having yet been ascertained, therefore the possible future ne- 
cessity for further subdivision must not be altogether denied. 
The zinc-blende is almost always the black variety, especially 
when associated with arsenical pyrites, and indeed whenever 
pyritic minerals preponderate. When it is of a brown or red 
colour there is seldom much if any pyrites near. It is well 
known that black zinc-blende contains an essential admixture 
of sulphuret of iron, and has a lower specific gravity than that 
of any other colour. 

The clineodritic lead and zinc formation sometimes di- 
rectly follows the present one ; however they must neverthe- 
less be regarded as distinct. 

Sometimes the heavy spar formation is likewise present with 
and without the noble quartz ores, which are, however, less 
abundant the greater the quantity of pyritic minerals^ and 
in this case belong to a more recent formation which has been 
sporadically imbedded in that of the latter, as is the case in 
the noble quartz formation, where such lode substances are 
generally absent. 

The pyritic ores are met with, although quite in miniature, 
in the fissures of argillaceous spherosiderites, the lode veins 
of coal strata, and even in the oavities of limestone petrifac- 
tions of still more recent date. 

The minerals constituting this pyritic lead and zinc forma^ 
tion are frequently mixed together in coarse masses, no con- 
stant succession being observable except in the druses which 
sometimes occur where the lode bellies out, when galena and 
zinc-blende present themselves as the older, and pyrites as the 
younger members. Two generations have likewise been ob- 
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served^ thus upon galena and blende — mispickel^.and (^en 
a^ain galena and mispickel« Derivatives of galena are r^rQ, 
those of copper pyrites unknown. 

This is perhaps the most important formation for the min- 
ing of Weiberg, for only a small pai't of the silver which is 
obtained there is derived from the true silver formation, the 
principal part being extracted from the galena of this forma^ 
tion. 

It is in connection with this formation that we first mee^ 
with a phenomenon called JDy the miner, the iron hat, gossan. 
It has been universally found that iron ores, especially brown 

1 even specular iron ore, are met 
t and outcrop of the lodes, which, 
d ores of more valuable metals., 
evidence that the working of iro^ 
silver, lead, copper, cobalt, and . 
bs the proverb is still in use — 

<< Der Gang hat elnen eiBemen Hut, 
Und thut dftrum in der Teufe gut" 

It is scarcely probable that this phenomenon can in all 
cases be accounted for in a similar manner. It is met 
with in lodes of the pyritic lead and zine formation in some 
of the Freiberg mines, and there it may have originated 
from the action of the atmosphere upon pyritic minerals. 
There are brown iron ores which are remarkable for oontain- 
ing silver sometimes in available quantity, called in Germanj 
" edle Braunen" and " Gilben," in Mexico " Pacoa." It Is 
possible that in the earlier periods of mining in Germany^ the 



't 
that previously spoken of. . , . .-,,.,,, .^t 
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At other places the large number of pyritic mineraTs are 
wanting, and are replaced as at Prizebram by spathic iron. 
Here the " hat *' may originate from the alteration of spathic 
iron. In the neighbourhood of Prizebram, the lodes of iron 
ore are leased to private individuals only to a certain depili» 
because the more valuable pyritic ores occur below that depths 
and these are worked by the government. 

At other places, the various iron and manganese ores of 
the **eisenen Hut'* are certainly more recent than other 
minerals on the same lodes, and present a genetic character 
distinct from them. 

Although it is true that most lodes of iron ore continue as 
such to all accessible depths, still some of the deposits of 
ferruginous minerals ought not to be altogether overlooked 
or disregarded, especially when they occur in true lode dis- 
tricts, for it is probable that in many instances such a depo- 
sit may be the iron hat of a lode. 

V. Cobalt and Nickel formatione in general. — ^Not only 
are minerals containing these elements very generally as- 
sociated together, but in almost every mineral which con- 
tains one of them as an essential constituent, at least traces 
of the other enter its composition. Arsenic enters more 
largely than sulphur into the composition of the more fre- 
quent of these minerals, so that it might be termed the co- 
balt, nickel, and arsenic formation. Metallic arsenic has 
even been found. Bismuth minerals are in some localities 
such constant associates that they might be regarded as es- 
sential, while in others they are altogether absent. How- 
ever, they occur unaccompanied by cobalt and nickel minerals, 
altiiough the arsenik-kies of Altenburg contains nickel, and 
bismutti glance is a frequent associate of copper pyrites. 

Oopper pyrites, and sometimes its ordinary products of 
composition, especially malachite, kupperfecherz, accompany 
tiie mhiefals of this formation. Linneite is never without cop- 
per pyrites, although large masses of it have not been found. 
Arsenical iron pyrites occurs, though not largely. The uran- 
pecherz occurs sporadically, especially in one group of this 
formation. 

The principal lode substances (gangarten) are spathic iron 
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of iwy&l?6 periods, and partly converted into brown iron, pria- 
cipally as support, pearl spar, floor spar, heairy spar» qvartsf 
(Ithree generations), calc G^ar (thi-ee subHspeeies), brown spar 
ai»d taniokline. 

It bas been ascertained that only tbose arsenical pyrites which 
ari9 accompanied by chlorite, contain nickel with traces <tf 
cobalt. The cobalt minerals of Chili occur in chlorite slate» 
The schaalsteitt of Nassau bearing lodes of cobalt and nickel 
is a greenkh clay-slate, approximating closely to chlorite 
slate» axid perhaps actually passing into it. It is conaidered, 
perhaps correctly, as elay^late, altered by the adjoining chlo^ 
Hte slate. The metallic Usmuth of the tin formation is ac- 
companied by chlorite, and a number of facts lead to the in- 
ference that these formations are peculiar to the ohloritie 
rocks* 

Diorite, one of whose principal constituents is amphibole, 
contains gelbnikelkies at Gladenback (Darmstadt), — only in- 
deed disseminated, but so abundant as to be worked* The 
spathic and brown iron lodes at Lobestein bear nickel and 
cobalt minerals principally when they cut through or pass 
near diorite, while in tiie clay-slate they are either scarce or 
absent. The principal deposits of nickel and cobalt are diiefiy 
in amphilxdic rocks. The magnetic pyrites of Lillehammer 
(Norway) and Klefwa (Sweden), containing 3 to 4 per cent 
nickel) and nearly 1 per cent, cobalt, occur in amphibole and 
diorite rodcs. Breithaupt has found that tliese magnetic 
pyrites closely resembled that from the Adlers mine (Bava- 
ria), and Plattner found in it 1 per cent, cobalt and a trace ai 
nickel. The magnetic pyrites of Lillehammer and NeuAwg 
contain fragments rather than crystals of amphibole, whi(& 
leads to the conjecture that they are the contenta of lodea 

It is further remarkaiile thateren in meteorites, magnetic 
pyrites accompanies the iron containing cobalt and nickel. 
Traces of nickel have been found in olivine ; and peridotes 
are present in many meteorites. 

The. numerous instances of the paragenesis of nrinerslB 
containiiig' cobalt and nickel in amphibole and dioritie roeka, 
are XK)t lesa remarkable^ afid must not be OTerlookedy as \b 
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stEffidently indicated by the aboVe-mentioned occurrence Of 
e<^balt and nickel m magnetic pyrites. 

Ho^erer, tbid f<irmatkm occurs in true clay-^sis^) and 
likewise in mica-slate, gneiss, and granite, although only 
ftporadioally. Its oct'orrence in KeohBtein and cnpreoM alti;te 
k altogether distinei from its appearance in lodes ia the 
abdve-mentrbned rocks. 

Older Cobalt formation in OAtK-— This formatioil is stated 
tb have been discovered near Haasco in chlorite slate. The 
Sohneeberg cobalt nickel lo<les likewise bear axinite, and 
these two instances of association indnced Breithaupt to ez-> 
mine the arsenical pyrites of Tbnn, sitting upon axtmte, 
for cobalt, which it was fonnd to contain. It wonld there- 
fere be advisable to examine pyritic minsrals associated 
with axinite, in order to ascertain whether they contain an 
available quantity of cobalt and nickel. 

Glaucodot likewise occurs porphyritieally in chlorite slate^ 
with precisely the same characters as the mispiekel in Frei-* 
berg mines, except that here the adjoining rock is disinte* 
grated, which is not the case with Chili chlorite slate. 
' VI. Tin formalioni-^The principal representatives of thifl 
formation are tin ore (cassiterite) and the two wolframites, 
ferro*wolframite and mangano-wolframite. These minerals 
are associated wherever tin ore is woriced, and the isoktted 
occurrence of one or other is a great rarity. The scheel- 
spar is withont doubt to be regarded as a prodnet of the de^ 
eomposition of wolframite. lieryl and topaa occur together 
and separately, the former as a very old member of the 
group. Quarts is never absent. The formation likewise in- 
clndes such pyritic minerals as contain an essential admix- 
ture of arsenic, rarely snoh as are free from that element. 
Molybdenum glance is a ireqnent mineral. Oakite and most 
eaiHbonates, so freqiient in other f(»^ations, are here very 
scanty. 

One especial characteristic of this formation is the very 
lil^fited ntimber of rocks in which its lodes occur. These 
ai*e-^g)^Mite, gneiss, mieanslate, and a few olay^slates. Tin 
-ai^ Woyrattx lodes have nevei'been elmerved in^iorite, diar 

k2 
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bABe, Muvd«toni»» or limefttone. Boch kind of negfttlve faAtto 
mnfit not be disregarded ; iMs o&e, for ixmtance, indicates 
that iben^ lodes are of very remote date^ apparently that of 
tbe protrusaoQ of the older granite. 

. The exiateace of alluvial deposits of tin ore most mot be 
overlooked. These are, in fact^ to be regarded as the result of 
gigantic natural ore washings. The absence of wolframites is 
probsibly owing to the more easy meehanical and diemical 
destriu^tion of these minerals as compared with the tin ore; 
£ven in liodes, instajoces of the ehemical destruction of wol-^ 
framites^ and productbn of scheelspar, have been obserred« 
unac^jompanied by any pseudomoridis after tin ore. 
. A remarkf^bls feature is presented by the lodes of this foi<« 
mation where they come in contact with those of redlinae^ 
titesu It has been observed at Altenberg (Saxony), that at 
the points of contact both lodes are poorer, and fnquenily 
the tin ore is altogether absent. 

, The lodes of this formation generally possess in a very 
marked manner the banded structure^ especially in the mica 
slate at Ehrenfriederadorf (Saxony). 

YII. Clinoedritic lead and zinc formation*^-\Jndet the 
term clinoedrites, Breithaupt understands a minenUogicai 
genus comprising the various kinds of fshlers, teoBantite^ 
copper-blende, &c* 

These minerals are distinguished chemically by their very 
complicated, although characteristic oomposition, containing, 
on the one hand, copper, mercury, silver, sine, iron, cobalt, 
and nickel ; on the other hand^ antimony, arsenic, and tin. 
All these metals exist aa sulphurets ; those of copper and 
mercury with two equivalents to one of sulphur; those of 
silver, zincg iron, tin, and probably cobalt and nickel, mik 
equal equivalents ; those of antimony and arsenic with tw<^ 
equivalents of metal to three of sulphur. 

The clinoedrites occur in very definite paragenetio rela^ 

tions ; boumonite is frequently associated wtih them. In 

many places this formation ocenm alone^ sometimes together 

vfiih the older pyritic, or with the more recent flno^haarytia . 

. Whea felspar or iroi^ spar occur in the pyrtlio hasA. and- 
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sine formatkoi, H i« to be regarded as termiiiBted, «nd ikh 
aame vmlj perhi^s be said of the seoond generation of quarfai ; 
therefore quarts and iron spar are frequently found to' iup^ 
port the clinoedritic formation. Since^ howerer, iron rose 
and manganese spars possess a dose mineralogh^al relation, 
lind protoxides of iron, manganese, &c., replace eaeh other 
ehemicaUj, thej are frequently found alone or associated in 
the lodes. When pearl i^ar occurs, it is the oldest of the car^ 
boaates. It is remarkable that the galena implanted upon 
rose spar presents imperfect crystal forms, rounded edges ' 
broken planes, &c. While all these carbonates appear as the 
supporters of diis formation, still they are tolerably contem - 
poraneorus in formation with galena, 2inc-blende, and the 
efinoedrites, although these minerals are obviously the morA 
tecent, from their distinct superposition. Arsenical pyrites 
ate no longer found, nor indeed in anymore recent formation*. 
Magnetic pyrites is likewise wanting. Pyritic minerals, on 
the whole, are less abundant, and the smaller their quantity 
tiie greater the amount of silrer in the galena and clinoedrites. 
When copper pyrites is altogether wanting, weissgiiltigerz 
Qccunr, with thirty-one per cent, of silver. The minerals are 
likewise more argentiferous when the formation occurs alone, 
and when the lodes ramify. In this case, even antimonial 
silyer-blende and eugenite occur. When the formation lies 
oyer tiie pyritic, it is poorer in clinoedrites, and the {per- 
centage of silver is smaller. 

In this formation, as in most others, one or other of its sup- 
porting minenda, and sometimes all of them, are wanting; 
tiie mtnen^ then being implanted upon the adjoining rock. 
SoiBstimes this deficiency is owing to subsequent decompo^ 
8Ji6ion» vnUk |Nroduttion of quartz pseudomorphs ; thus, at 
Kapnik tiie whole of the m«;ngane8e spar, and at Freiberg the 
rose spar, have been removed, while the other associated 
milierahi are well pusserved. 

ThefonnatioB has sometimes beavy spar superposed, but 
belonging^iio adore recent foniiAtion. At the contact of the 
clinotedritie with tiie heaivy spar and ccelestine formation, the 
galena mid Cnhlert of the former have a large amount of 
silver. 
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YIII. Iron Bp(ir /ormaii4m.-^There are agr6JttxHimber.<»f 
lodea wliich consiflt solely of iron spar and prodocta of ijUi 
decomposition. When otiier minerals occur, it is only in a 
snbordinate manner. The most uaiial associates of iron 
ipar are quartz and felspar* always older ; heayy spar always 
more i-eoent Examples of the parageiietic relation of tl^ese 
minerals are^ however, by no means frequent. 

IX. Oopper formation, — ^This includes those associatiotti 
of the more usual sulphurets, without galena and blende,. bnk 
generally with iron pyiites. There may be several other 
groups whose relative age is to be determined by futm'e ob- 
servation. The group here understood is such a one as oe*- 
curs under circumstances similar to those of the cUnoedritie 
lead and zinc formations* The chief representatives of such 
a giH)up are — copper pyrites predominating, then sulphureiof 
copper, vaiiegated pyrites, and clinoedrites. Metallic copper 
is rare, except in lodes, almost always accompanied by red 
copper, malachite, and other products of decomposition. It is 
highly probable that such lodes have been formed by tlie al- 
teration of sulphurets ; and however much the .physiogupmy 
of the individual ludes may vary in respect to the cupreous 
minerals, they were perhaps origiimlly but little or not at all 
different. The fine modifications of red copper, malachite, 
and copper lazure at Chessy, near Lyons, have been proved 
by Fournet to result from the wa&liings of copper pyrites 
lodes. The same is probably the case with tlie immense 
masses of malachite at Nischne Tagilsk and other pai*ts of 
Siberia. 

It has been very genei'ally observed, that cupreous, mi- 
nerals containiug ojyrgcn occur at the surface or in the up- 
per parts. of the lodes, while at greater depths they consist 
almost entii'ely of glance apd pyritic minerals. At Bakura- 
aao, in Cuba^ malachite and copper lazure have been found* 
which, when worked to some depth, were found to cover 
oopper pyrites, cuhan and magncitic pyrites. Enormous 
quantities of malachite, tile ore, copper lazure, and metallic 
oopper are obtained from the mines of EuiTa Burra> wjbich, 
when fuiiJier worked, will most probably be found to yield 
sulphuretted minerals. The metallic copper may very pro- 
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hMj hare been fbrmad by eementatioii during tiie vitriol- 
essence of iron pyrites, and the ftccompanyiBg copper pyriteSi 
Ac.) were kiflaenced by Uiia process of deeomposiUion* Per** 
baps ferruginoQs minerals acted upon solutions of sidpbdte 
of copper daring hundreds of centuries^ in tbe same reducing 
manner as metallic ii*on acts in a few moments^ Tko 
natural cupreous springs of Neusohl in Hungary, Altenbet^ 
in Saxony, Riotinto near tSeviUe, &c., afford evidence 4bat 
Mth processes of vitriolescence still take p^e in the deptb 
of lodes. 

There is in the Wemerian Museum at Freiberg, a frag^ 
ment of metallic copper, in which a splinter of wood is im« 
bedded^ found m '' Old Man.''* Taking all cironmstanees 
into consideration, it is very probable that naUve metalU4 
eopper has been produced by cementation. 

The lodes of the copper formation do not often form drupes, 
and the known succession of their minerals presents no 
great variety. The derivative products are more numerous. 
Sometimes, however, the cuproous minerals are accumulated 
in large masses under peculiar conditions of the lodes, for 
instance at the points of intersection. Uniform distribution 
of the ores for considerable distances of length and depth is 
not frequent. 

At the mine ** Junge Hohe Birke" (Saxony), the copper 
formation is decidedly more recent than the pyritic lead and 
zinc, especially in the lodes with a south-westerly direction, 
and where they intersect vertical lodes, and in these latter, 
where the former lodes adjoin them. The galena of the old 
formation, especially in masses with a hexaedral cleavage, 
is imbedded in copper pyrites, iron pyrites, and sometimes 
in fahlerz. In one instance, these fragments of galena have 
been found completely conveiled intofahlens, with very con- 
siderable diminution of volume, the individual hexaeders ob- 
tained by cleavage consisting of a number of small crystals 
of gray copper united in a divergent manner, so as to form 
small druses. This pseudomorph is a very remt^kable one. 

Near Freiberg this formation is represented by coarse 

* TIm techotcftl Oenaan term fbr aa old workinjg wMoh bat bMiii-ldtig- aflMA- 
don«d and again resumed. 
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mosses of copper glatice, and variegated copper sometimeB in 
the' form of galena. The copper glance is both compact aiid 
friable, but contains variegated copper, and the whole is co- 
vered by quartz. Iron pyrites occur in small hexaedral crys- 
tals upon other varieties of copper glance, and porphyria- 
cally imbedded in it. 

The gray copper occurring in some places contains a good 
per^centage of silver ; but the bournonite associated with it 
conti^ins very little, and indeed gray copper appears to be 
poorer in silver when accompanied by bournonite. 

It has already been remarked that bismuth glance never 
occurs withotit indications of the previous existence of cop- 
per pyrites, and the same tnay be the case with the as yet 
imperfectly known bismuth, silver, and lead ores which occur 
at Wdfach in Baden, fbr the most part disseminated through 
quartz, and accompanied by copper pyrites, heavy spar, fluor 
spar, Ac. 

The Ocean — iu Currents^ Tides^ Depths and the Outlines of 
its Bottom,* 
When, a short time ago, I was conversing upon compara- 
tive or ancient geography with a friend whose mind ranges 
over all subjects, from the epic to the abstrusest mathemati- 
cal problem, I was reminded by him that those who are 
acquainted with the writings of the ancients would see with 
admiration how often a piece of knowledge, or a thought be- 
longing to those bygone days, emerges with an applicability 
to our new geographical views which is truly astounding. 
Take, says he, the Homeric view of the ocean ; it was an 
ocean, and yet an ocean stream. It covered the immeasur- 
able earth, and yet it ran round the boundaries of all known 
lands. Thus, the most learned of our popular poets has also 
spoken of the region 

" Where jealoufl Ocean, that old river, winds 
His fkr«z4e(aded ardiSf tiU with deep &il 
Half his waste flood the large Atlantique fills." 

When the poet goes on to pour his flood into 

** Slow, unfathom*d Stygian pool," 

* From Sir & I. Marehttoo's Address m% .the AnBiT8rBai7 Mestisir of ^^ 
Royal Geographical Society, 23d May 1853. 
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we hay^ oul^ to vary the reading, aa Dr Wbawell mxgg/^i»y 
to 

<* Half the broad Pacific's tideless pool.''^ , 

Bat the point for as is not merely to occupy oorselvea with 
finding that the ocean, as the ancients imagined^ does '' wind 
its extended arms'* like those of a river. However we m^ 
regard this as a flight of imagination, or admire it as^he 
foreknowledge of our ancestors, our duty la more, stern, and 
we must pass from the myth, to ascertain what arms this 
jealous ocean has, how far they extend, where th^ wind, 
and where they end in '' steep fall f which, last wcffds, 
brought down to our geographical prose, means merely an 
accelerated current Now, although we have had many ad^ 
mirable contributions to answer these questions, and above 
all comparison those of the illustrious Benzol, who led the 
way in all these inquiries, there still remained a vast deal 
to be accomplished. The memoir of Mr Findlay, recently 
read before the, Society, illustrated as it was by a series of 
admirably constructed large charts, in which all the cold or 
polar currents were marked in a blue colour, and the warm 
currents in a red tint, is certainly the most complete general 
view which has been taken in our day of this grand subject 
— a full and accurate acquaintance with which is of such im- 
portance in the intercourse between distant nations. In 
these valuable documents, and particularly in the work of 
the same author to which I called your attention last year, 
we not only see the extent of our present knowledge as to 
the nature and distinction of upper and under currents, but 
also the desiderata which remain to be filled up. I cannot 
hefe, indeed, attempt to convey to you an adequate view of 
Mr Findlay's labours of compilation and deduction, and must 
restrict myself to saying that, taking into account the known 
currents of the Atlantic and Pacific, and having regard to 

* Though there are mvaj tides in the Pacific, tbto Idea of a tidelcss pool may 
be correctlj applied to the central Pacific around Tahiti. Geographers will do 
well to refer to the Appendix to Captaia Fitiroy'a second Tolnme of the Sur- 
veying Voyages of the Adventure and Beagle, to see the value attached by that 
siLcceeafnl navigator to the essays of Dr Whewell, and also to appreciate the 
imporl— oetf tfaa-^i^vpf of so «zparieB0ed and aokntifie a ieattian. 
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additioiMil obsennttiona, he reduces the tnoiioiui of each ef 
the two oceans to systems of revolving, re-entering currents ; 
one saoh circle, or orbit, existing in each case to the north 
aod south of the equator. 

The eurre^ts of the ocean are so complex and nomevou^ 
thai it is not to be expected we can obtain aU the reqounie 
materials to form a correct view from ar«Unary Banrigaiiim 
whO'aiie occupied in trade and cemMeree. And this brk^ 
me back to a point on which I dwelt last year:--^or an ex- 
pedition cui hi9Cy and entirely devoted to the survey of the 
TOes of ihe Ocean. Such an expedition, connected as it 
must be with a special attention to the currents, would, 1 
isqpeat, be truly worthy of this maritime nation, and all geo^ 
graphers would rejoice if its conduct were confided to our 
assooiate Captain Fitaroy, whose tried capacity as a nav id 
mrveyor and sound nautical accomplishments particularly 
qualify hiui for such an employment. For we must reooUect, 
that in addition to the researches of Sir John Lubbock in this 
oountry, and those of Professor Bache in the United States, 
the able, consecutive, and elaborate investigations of Dr 
Whewell, founded on real data, have led for towards the 
establishment of definite laws respecting the tides. It is 
therefore much to be desired tiiat the naval authorities of 
Great Britain, honouring these skilful gratuitous labours, 
should without delay accede to the prayer of the British 
Association, and send out such an expedition as is here pro- 
posed — one which would enable Dr Whewell to complete a 
generalisation worthy of this age of inquiry, and of the great- 
est utility to navigation. 

In the meantime it is a subject of congratulation that a 
peer of the realm distinguished for his acquirements in asi3*o- 
Romicat science, sustaining the same objects for which we 
are contendhtg in common with the Britrsh Association and 
the Royal Society, should have brought this important sub^ 
ject before Parliament, directing specially the at^entiea of 
the Upper House to the very great importance of such obser- 
vations and generalizations as those of Lieut. Maury of the 
United States Navy, This meritorious officer, some of whose 
researches were adverted to by my predece^Mor, has recently 
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iasued sl oirenlaf which calls for the c(>K>p6ration of the pmd* 
pal iiuMritime nations in collecting materials for wind and 
current charts. The prayer of the British Association for 
the Advancement of Science, and of the Royal Society^ that 
^moTB extended and systematio direction be given to meCeoro- 
logical observations at sea, as prepared by Lie«t. Maury, 
will, I trust, meet witii favour in the eyes of the British 
OoTomment. The Royal Society says truly, that, short as 
the time is that the system has been in operatioB, theresuUi 
to wbieh it has led are of rery great importance to the in* 
teresis of navigation and commerce ; and it is earnestly to 
be hoped that the system of cooperative observation may be 
sealoosly promoted. In short, when Lord Wrottesley ex» 
plained in Parliament what enormous spaces of the ooeao 
were still blanks as to any records of the winds, or of the 
cmrrents and temperatures of the sea, the words which he 
added will find a response in the breasts of all whom I now 
address : — *' That these blank spaces are a reproach to the 
eivilization of the present age ; that it is our duty not to rest 
satisfied until we know all that can be known about the globe 
we inhabit that can be rendered in any way profitable to our 
common species ; and that, therefore, the principal maritime 
nations should share the labour of exploring these vacant 
i^aces." 

Our neighbours the French* have indeed shewn their desire 
to promote useful surveys of distant seas by the addition 
they have recently made to our knowledge of the hydro- 
graphy of the Chinese seas, resulting from the researches of 
the *' Gapricieuse" corvette, under the command of Captain 
Roquemaurel, who has trigonometrically surveyed the eastern 
coast of Corea and Chinese Tartary for an extent of 130 
leagues. One of the results is the ascertainment of an ex- 
eell^ftt port in the Golfe d'Anville, nearly in the same parallel 
as the strait of Matsmai, from which it is about 130 leagues 
distant ; parallels in which it is su^ested some profitable 
whale-Ashing grounds may also be met with. 

* Since our last anniTenary the Meteorological Society of Paris has been 
established, and Is now organised in so satisfactory a manner, that I have joined 
it myMtf; and trust that many of my connlrymen may do s* lUtewise. 
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As the phenomena of tides, currents, winds, and tke cxm* 
dition of the atmosphere and ocean are in great measure de* 
pendent on the outline of the solid portion of the earth, so 
has this year brought with it the most remarkaUk» hydn>* 
graphical observation of modern times, in the detection of an 
abyss in the ocean said to be nearly double the deptii of watj 
of whicb we previously had a conception. 

Hitherto, indeed, it had been the prevalent belief (a& 
opinion supported by Laplace himself), that the depressions 
of the crust beneath the ocean were probably of about the 
same extent as the elevations above the sea. Some obser* 
vations of our scientific associate, Oaptain Denham, B.N., 
have, however, gone far to modify if not to set aside this 
hypothesis. By soundings* in the ocean, midway betweeo 
the Cape of Good Hope and Tristan d'Acunha, he has con* 
eluded, after several times dropping the plummet, and by 
finding the line always stop at tiie same point, that the sea 
has there the enormous depth of 7706 fathoms, or double 
the height of Chimborazo, tiie giant of the Andes. 

It is also a triumph of nautical skill and perseverance 
that the " Herald," and her companion the " Torch" steamer, 
should have been enabled to lie at anchor more thui tiiree 
weeks on the comparatively shallower banks in the middle of 
the wide Atlantic ocean, such a position having greatly 
astonished those mariners whose course happened to cross 
these new and unheard-of anchoring grounds. When so 
stationed Captain Denham ftirther ascertiuned» by sending 
down thermometers, that, whilst the surface-water was ai 
90°, the cold never exceeded 40** at any depths which were 
sounded. In addition to important magnetical observations, 
he has excited great interest amongst geologists by proving, 
that, within one cast of the lead, coral reefs rise suddenly 
like a wall, from no bottom at 200 fathoms to 19 fathoms 

* The soundiogs were made with peculiar lines given to him by CeDUBodor^ 
M'Keever of the United States Navy. But I must state that somue naval am**^ 
veyors are of opinion, that the results may have been more or less deoeptlTe^ in 
consequence of the line not lying in a straight direction between tbe ship and 
the plummet, whether by the vessel drifting during sv> lotigan operaiion,-^ by 
the influence of currents and other causes. 
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from the suHkce ; thus illnstrating one of the phenomena on 
which Mr 0. Darwin has thrown so much light. 

Id looking at the statement of Captain Denham, and at the 
vast number of desiderata that remain to be inquired into, it 
is not, therefore, too much to affirm, that until our submarine 
knowledge shall haTe been rastly more extended than it is ; 
until, in short, we know as much of the earth beneath the 
waters as of that which is above them, we are wanting in 
several of the most essential elements to explain the proxi- 
oiAte causes of the deflection of the great oceanic currents to 
whioh we have been adverting, as well as of the origin of 
msaij climatal peculiarities. 

The geologist, meteorologist, and geographer, are indeed 
eadi of them equally interested in the determination of grand 
problems like these, which will teach us the forms of the 
submerged lands around which run the various streams deli- 
neated in the maps of Mr Findlay : such, for example, as 
that which, with its superjacent floating masses of ** Sar- 
gasso," or sei^weed, circles in the North Atlantic, or the 
greai ipHyiliBg grounds of the North Pacific, around which 
th* North Equatorial and Japanese currents flow ; or, again, 
that mass between New Zealand and Australia which is en- 
circled by the Australian current. 

In this last instance the geologist again steps in to help to 
solve the problem. The discovery of the enormous bird, the 
Dinomis, in the comparatively small tract of New Zealand, 
has naturally led him to suppose that there was once a much 
li^er adjacent mass of land to provide for the sustenance of 
such huge creatures ; and hence it is a fair inference, that 
th^ nucleus around whieh the Australian current runs, is 
the oontral and higher portion of what was a large continent 
once united with New Zealand.* 

Xb the neantime, passing from such theoretical views, I 

* Tfa«%ttm6 reasoning maj be applied to the island of Madagascar, where 
9gg§ of birds have been fonnd^ which contain the substance of 240 hen eggs. 
This Isle may be the remnant of a former vast Eastern continent now submerged. 
Se« Pr<rfbeeor £dw&rd Poi'bes's proofs of the existence of such ancient conti- 
nefttft/deriwtf fHltti I9i0 present insulation of certain groups of plants and ani- 
mals. — M*mo{r$ CfeoU Surv.t voL i. 
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seize on the one great submarine phenomenon indicated by 
Captain Denham, to assure you that however it may be modi- 
fied, I view it as of singular importance in enabling natur- 
alists to account for the marked separation of the tribes of 
marine beings which at present exist in regions widely 
separated from each others. For vast dei>ths are to many 
inhabitants of the sea (including all the mollusca) what great 
and snowy heights are to the animals of the land — ^perfectly 
impassable bfftriers. Now, whilst we have in the profundity 
of parts of the present ocean a distinct reason for the s^a- 
ration of aquatic races in our times, the near approach, on the 
contrary, to a general and uniform distribution of marine 
mollusca in primeval periods, as registered in the ancient sea 
bottoms which have been raised to form our present conti- 
nents, compels me to believe that the earlier geographical 
outlines of our planet were infinitely more simple than the 
present. In other words, that the oceans were i^en broader 
on the whole, the lands of less altitude, and the cavities in 
the sea bottom by no means so deep as those of our actual 
highly diversified outlines. For, had such very varied out- 
lines prevailed in primeval periods, most unquestionably the 
same land-plants which are found in the old coal formation 
could not have lived from Spitzbei^n and the Polar regions 
to temperate and even warm latitudes, and in nearly all 
longitudes ; nor could the same tribes, and often the small 
species of shells and other animals, have inhabited the most 
distant seas at the same period. 

It is this varied outline, as brought about after many re^ 
volutions and changes of the crust of tiie globe, which presents 
to the meteorologist that mass of complicated problems, so 
few of which have yet been sufficiently solved to enaMe us to 
arrive at definite laws respecting weather, or the cKtrs^ </t 
its seemingly capricious changes. But still, notvrithstand- 
ing all its variations, there is a mean dTstribution of heat 
and cold which restricts certi»n groups of creatures to each 
continent and sea ; and the more we can approach to a cor^ 
rect delineation of these zones beneath the waters, as well 
as those above them, and comprehend the nature of all tid/as 
and currents, the more perfectly shall we attain some i>f 4)ie 
highest aims of the physical geographer. 
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On Some Points in the Physical Geography of Norvjay^ 
chiefly connected with its Snow-Fields and Glaciers. By 
Professor James Forbes, D.C.L.. F.R.S., Sec. R.S. Ed., 
Corresponding Member of the Institute of France. 

[We insert the ninth chapter of an admirable work that has 
just appeared from the pen of Professor James D. Forbes, 
on Norway and its Glaciers, visited in 1851 — followed by 
Journals of Excursions iii the High Alps of Dauphine, 
Berne, and Savoy. This invaluable work, so deeply In- 
teresting and important, reflects great honour on our dis- 
tinguished friend, and shews his usual profound knowledge 
of the various subjects treated of, and is a valuable addi- 
tion to the scientific world. It ought to be carefully 
studied by every traveller.] 

Introductory Bewiarhs. § 1. On ihe Configwraiion of Norton — Its 
Ground Plan — Its Mountainous Districts or Fields are usuaUy Pla^ 
ieaux — Large proportion of elevated Area — The Kjolen Mountains — 
their existence denied by some Geographers — Three Sections of Nor- 
way. S 2. On some peculiarities of the Climate of Norway — Less 
severe wan commonly supposed, or than any other land in the same 
parallel — The causes of Uiis — The Summer and Winter curves of equal 
temperature — Contrast of the two sides of the Peninsula. § 3. On the 
position of the Snow-line in Norway — Mainly determined by ihe Sum-- 
mer temperature — Particulars of observations on the su^ect — Cf the 
limit of growth of the Birch — influence of the Sea in digressing the 
Snow-line — Table of Results. 

Amongst the many questions, with which a stray traveller 
is sure to be addressed by the peasantry of a remote 
country, one of the most puzzling to answer is, as to the 
pleasure or information he can find in looking at their bills 
and waters, and woods and snows. Has be not enough of 
snob things at home i What value have stones and plants, 
which lie utterly concealed from the eyes of the inhabitants 
to whom they belong, but which can tempt the wealthy 
stranger to lose, bis time, his money, aod his comfort, in 
examiniBgi perbaps in ooUeciing tihtem.* The natoralness of 



* *rhe inability of the peasantry to ascribe any other motire than interest or 
0o«pttlsi0ft td'sneh joameys, is amuilngly experienced by erery traveller off 
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flie luquhy, the reality of the paradox, makes the answer 
dften difficiilt. There are very many persons of opportani- 
ties far su|)erior to these poor peasants who can form nearly" 
as IftfJe Mea of the motires for snch toilsome jonmeys. To 
tKem, the comttry is the country everywhere, its stones are 
stones merely, its glaciers and its lakes are accidents, which 
soggiest no particniar conclusions except as they give a mo- 
mentary variety to the landscapie, or as they affect the value 
ofUhfe soil. 

What comparative anatomy is to the study of living beings, 
physical geography, or the comparison of different countries, 
is to the study of the earth we live on- The interest of each" 
part Is beyond measure increased by comparing it with other 
parts; and the more such comparisons we are enabled to 
make, the more distinct meaning can we attach to even a few ' 
slight and seemingly isolated observations in a country 
wholly new to us, as when Owen reproduces the skeleton of 
a long extinct bird from a few imperfect bones brought 
from the antipodes. 

To construct the orographical map (map of mountainous 
regions) or skeleton of a country, is a more difficult task than 
it might at first appear to be. The materials for a complete 
relief or model exist for but a few limited portions of 
the globe. The materials for maps are gathered from com- 
paratively Kmited observation. The tact necessary for per- 



the beaten traols, in the theories which ere fdrmed ai to his vocation. This is 
nowhere the case more than in the more seelnded part* of Prance. I oaea 
amused myself by reckoning up the ooigecttores as to my basiness, and the 
motives ascribed to me^ during a journey of no very great extent, which in* 
eluded, as well as I recollect, the following, besides guesses nearer the mark : — 
An engtnew of mines, a Ooreminent surveyor, a giwd€ fortstUr, a tax-gatherer, 
the descttulSMt of it oanftsGated lioble of tfa« first revoloilM Mtvej^ingMi pMnt* 
nal aores^ a crinuMl escapk^ by byp^tba ftom joMtee, aa Ina^meechMt, a 
stone-mason, and a gold-finden. Of these various oMoiu^ the last is probabi^ tba 
most inconvenient. I recollect travelling through the mountains of Cogne with 
a half-witied f^low, a sort of cr4tin, for a guide, who, after hearing all the 
explanations I had to give of my journey, constancy returned with a malicious 
leer to the loss the country snftred by IgMvaMft of the treaioz* wUcb lay 
about in it, pamticuJUiH}/ wader \th$ glfteUrtf and which more knpwlog tftfaigeHv 
assbted, he insinuated, by mystic arts, could turn to an jexcellen^ profit* 
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ceiying the pecoUarUies of the configuration of a country ift 
only to be acquired by practice ; and when acquired^ it l^adu 
to skilful and interesting generalization. A general Qom- 
manding an army, a geologist exploring a district^ ^Ad aioi^- 
hunter pursuing his sport, each in their way aoqi^re a fi^^iUty ^ 
analogous to that of the comparatiTe anatomist jost jmfei^red 
to, in apprehending the whole firom a part, in predicting, what 
will be the probable courae of a mountain ridge, or of a river 
which he has not yet seen, and in finding a practicable pw» 
sage across an indicate and difficult country, by which eren 
a native might be bewildered. Since then CTen the mere 
base or skeleton of a country possesses so much distinctiTe 
character, and offers so many subjects qfinter^eaUng contrast 
and comparison, it is very obvious tibat the details of strucr 
ture, as well as of the various plants which embellish i<^ 
animals which live upon» as well as rational beings which 
people it, with their peculiarities of occupation* habits and 
dress, furnish an ezhaustless field, in which the most resUess 
curiosity may expatiate. But to explain all these sources 
of interest to the more ignorant class of peasantry is impos- 
sible, though here and there intelligent men may be found, 
even in the humblest class, and in all countries, who possess 
that spark of divine mind which only requires to be roused, 
and which sometimes unexpectedly responds to the well- 
meant effort of the traveller to enlighten him as to his occu« 
pations and interest. 

The only part of the physical geography of Norway of 
which I intend here to offer the slightest sketoh, is what re* 
gaids the distribution of perpetual snow and of glaciers, be* 
ing the objects of my chief observafSons recorded in the pre- 
ceding pages. A comparison in this respect with the Alps 
offers much interest, and though my contribution may be 
sli|^ and iaoonsiderable^.it will^ I am persuaded, lead the 
way to systematic inquiry by tiioee more favourably placed 
for pttrsuing it. Norway itself assuredly does not want for 
persons thoroughly qualified to obtain and make use of the 
information thus desired. 

-The fiaiatenoe of perpetual snow, the elevation at which it 
begtasafl^e the sea level, and the formation of glaciers 

VOL. IVI. JTO. CXI.— JANUARY 1854. L 
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depending for their origin and nutrition upon tkese snow- 
'beds, are complicated phenomena, referable by analysis to a 
variety of causes or conditions. Of these, the moat impor- 
tant are the configuration of the soil and the climate, whidi 
last is- itiielf a oomplex aiid Jiomewhat imdefined faet. 

I shall, for ^ater disttoctneas, reduce my remarits to dif- 
ferent heada ; and under some of these I shall endeftrour to 
classify several of the facts incidentally referred to in the 
previous chapters. 

§ 1. On the Configuration of Norway. 

As there are few parts of the world where snow lie0 in 
summer at the level of the sea, the existence of perpetual 
snow depends in Norway, as elsewhere, upon the greater car 
less elevation of Ihe mountains. The general height of moun- 
tains in Scandinavia is inferior to that of the Alps, Andes, 
Caucasus, or Himalaya, and is therefore so far in aoeordiuice 
with the generally received opinion, that the elevation of tie 
land diminishes from the equator towi^ds either pole. Tba 
highest ground in Norway is 8500 feet above the sea level, 
in latitude 61^° ; but whilst the country is justly accounted 
a mountainous one, it is so rather in respect of its general 
elevation than from the conspicuousness of its isolated sum- 
mits. Sweden is comparatively low and tame ; Norway de- 
fends it, like a huge breakwater, from the invasion of the 
North Sea, whose force is indeed still tremendous, but which, 
from tlie traces of former convulsions, would appear to have 
been the seat of powers still more energetic. The ragged 
outline of the coast» the depth of its inlets or fiords, the bold- 
ness of its headland9, the multitude of its islands, <^ten al- 
most undistinguishable from the mainland, are facts fami- 
liarly known. They seem to shew that the boundary of sea 
and land has been decided only after a prolonged struggle, 
and that great masses of the latter have gradually been un- 
dermined or abraded, so that a tolerably permanent condi- 
tion has only been obtained when, after the crumbling of 
lesser obstacles, the mountains themselves bikve become the 
buttresses (^.ScMMlin^via* ,, .... 
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Tke ooofigoration of Norway may be conveniently con- 
sidered in two portions ; the comparatively narrow distriot, 
extending from near Throndhjem to the North Gape, a dis- 
tance (tf above 600 English miles, and the more expanded 
part, 400 miles in its greatest dimension, horn. Throndlgem 
to the Naes of Norway. Throughout the former, the moun- 
tains ding, as it were, to the coast, and the boundaiy be- 
tween Sweden and Norway is only one-fourth of the breadtii 
of the peninsula distant from the North Sea, which yet in- 
cludes all the more considerable elevations. South of the 
Syl-field (lat 63°) the high ground occupies by far the greater 
part of the breadth of Norway in its widest extension, and 
fully half the breadth of the peninsula in the parallel of the 
Dovre-field. This is due chiefly to the^xpansion of the coast 
to the westward, where mountains of enduring crystalline 
rocks form that prodigious lobe of land dividing the North 
Sea form the Skagerack, which, bearing the whole brunt of 
forces which appear to have come from the north, not only 
defended the entire north of Europe from the shock, but 
probably furnished by their attrition the material of which 
the low grounds of the continent of Europe are mainly com- 
posed. 

In this general disposition of the mountainous masses of 
Norway we see a strong analogy to the west coasts of our 
islands, and likewise to those of North and South America. 
It appears almost certain that a common cause has devas- 
tated the western shores of nearly every continent. 

The forms of the Norwegian mountains have been very 
generally mistaken by geographers. They do not constitute 
eitiier unbroken chains rising from the low grounds and form- 
ing a ridge, nor are they a series of distinct detached eleva- 
tions, but, in OxQ sbuthem division of the country especially, 
they form plateaux or table-lands of great breadth, and 
generally more or less connected together, though occasion- 
ally separated by deep but always narrow valleys. In the 
description of the view from Sneehelttan I have endeavoured 
to eoftvey a clear idea of these wonderful expansions of moun- 
tains, often so level, that upon what may almost be called tiieir 
Bummita^ a coach and four might be driven along or across 

l2 
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them for many many miles, did roads exist, and aoroas irlucll 
the eye wanders for immense distances, overlookiDg entirely 
the ralleys, which are concealed by their narrowness, and in*- 
terrupted only by undulations of ground, or by small moun^ 
tains which rise here and there with comparatively little pic* 
turesque eflfect above the general level. 

These table-topped mountains are the Fields, or more pro- 
perly the FjeldSy of Norway, which, in their less interrupted 
or more elevated parts, have acquired specific names. They 
h&ve been very erroneously supposed by map-makers to form 
a continued ridge serpentining through the country, though 
preserving a general parallelism to the coast, of which the 
chief (from nortii to south) are the Dovre-field, the Lange- 
field, the Sogne-field, the Fille-field, and the Hardanger- field. 

The error in question is easily traced to the usual method 
of constructing a map from rude and imperfect observations- 
The river-courses are first determined with a certain ac- 
curacy,* and from analogy (rather a precarious one, how- 
ever) with other countries, the origin of these is traced to a 
urater-slied or ridge, assumed to be comparatively narrow, 
along which the chief summits are to be sought, and supposed- 
to be extended merely by spiers or lateral ranges of small 
extent between the valleys. To such a theory the construc- 
tion of the common maps of Norway may be easily traced, 
and the tradition of this unbroken chain may be found in 
nearly every map. 

Thus, the general surface of the country is in reality com- 
posed of elevated and barren table-lands. The proportion of 
arable land (land which might be tilled), to the entire extent 
of Norway, is not, acc(»rding to the competent authority of 
Professor Munch, more than 1 to 10 ; and if we exclude a 
few local enlargments of the plains near the capitals, it would 
not even exceed 1 to 100. By a rude estimation on Professor 

* The river-courses preserve a snrprislnglj exact paralleltom on the south- 
eastern slope of the peninsula trota. the Skageradc to near the head of ihe 
Golf of Bothnia. The direction of these lines of fissure it ahottfe ^80^ with the 
meridian in Southern Norway, biit above iff in Laplattd* Is BjMtiler«sse, 
probably, does it coincide with th6 diteetion of greaUtft <i^cltv^ Of tfa« g«»4ral 
surface of the continent *.-,.. 
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Eielbaa's map^ I iiod that the portion of tbe surface of Nor;* 
way, sooth of the Throodl^^iarfiord, which exceeds 3000 feet 
above the sea, amounts to very nearly 40 per cent, of the 
whole ; and when it is recolloeted that only one summit 
exceeds 8000 feet, and that the spaces exceeding 6000 are 
almost inappreciable on the map, it will be more clearly 
understood how compl^ly the mountains have the charac- 
ter of table-lands, whose average height probably rather £aJls 
short of than exceeds 4000 feet.* 

The centre of gravity of the elevated country pres^ves a 
rough parallelism to Ihe coast, although from the prodigious 
indentations made by the larger fiords, the bases of th^e 
higher mountains are often washed by salt or at least brack- 
ish water. Of the outlying portions which approach Qdurest 
to the sea, the most remaricable are the mountains of Justedal 
and the Folgefbnd, both of which are covered with perpetual 
snow. 

In the northern di^rict of Scandinavia, where the theory 
of a ridge is in some respects less inaccurate than in the 
south, its insufficiency was clearly discovered by the difficulty 
or impossibility of defining the line of demarcation between 
Nonn'ay and Sweden by that of a continuous water-shed. 
Sue? a ridge, if it exist at all, must be held in some cases 
to run up to the very coast of Norway, or even beyond it 
into the islands ; in other places it dies out altogether, and is 
resumed with a change of direction-t The present boundary 
between Norway and Sweden was defined by a joint com- 
mission of engineers in the middle of the last century, and is 
represented on nearly every map as the exact direction of a 
slightly zigzag «bain of mountains called the Kjolen or 
Kcclen. This is assumed, in most maps, to be prolonged 

* These estimates refer to German or Rhenish f^et, which are about 3 per 
cent, longer than Eo^sh. 

t Pdotoppidan waa not unaware of this^ for he states, that in Finmark the 
Keden ridge in many places breaks into large valleys, and consequently is not 
•o eontitoaed as farther towards the south, and that it seldom reaches above 
four IflSgaea in a oontinaed chain. (iVat, HUt, of Norway ^ i., 40.) The worthy 
- BiriK>p of Bei|(e«, though not luojustly accused of credulity, was evidently well 
read in the science of his time in several departments. 
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along the border of the two countries, considerably to tti^ 
sbuth-east of Throndhjem, and it was even long maintained 
that a mountain mass existed there of prodigious eleration, 
from which a great many rivers, particularly the Glommen, 
the Gbta, and the Dal, take their rise. The height of this 
fabulous mountain was ^ven assumed to be 12,000 feet. U 
is, however, only a sHght and lower extension of the plateau 
of the Dovre*field beyond the deep valley of the Glommen, 
and its greatest height does not amount to 5000 feet. 

Perhaps, however, those Scandinavian geographers go too 
far who insist that the existence of the Kjolen is purely 
mythical, and that they must be "hunted and expelled'*' 
from our maps. The able researches of Wahlenberg, Keilhau, 
Vibe, and Munch, and the improved charts of the coast, have 
thrown the greatest light on the form of the country. The 
contoured map of Keilhau, though, of course, in many places 
conjectural, gives us a tolerably accurate picture of the gene- 
ral relief; and though the Kjolen range be broken, sometimes 
almost annihilated, now pushed inland, and now bounding the 
very shore (as at Fondal, lat. 66J^ and Lyngen, lat. 70*^, it 
must, I think, be admitted, that it is worthy of being classed 
amongst mountain ranges.* It has not in the f&r north the 
peculiarly tabular form of the southern mountains, and is 
distinguished by many summits of noble forms, and a grandeur 
disproportioned to their absolute elevation, as the Seven 
Sisters, the Lofoddens, and the Peppertindeme. It attains 
its greatest elevation (I speak now of the northern division) 
at Sulitelma, in lat. 67i^ being no less than 6200 English 
feet. Sulitelma is not an isolated mountain, but ibrms part 
of a wild and extensive group, first visited and clearly de- 
scribed by Wahlenberg, who justly characterizes it as the 
centre of the Alps of Lapland. 

It is true that there are at intervals passes across the 
Kjolen mountains, which are extremely low, such as the 
frequented road from Throndhjem to Sundsvall on the Baltic, 



. ^ Wahlenberg, surely a moet competent authority, continmilly speaks of the 
''alpiam jugum*^ in describing the course of the mountains between Noirway 
and Sweden. 
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tbe ase^it of which is everywhere easy, and which attains a 
height of only 2000 feet above the sea. About lat. G^'^'S, 
there appears to be a distinct depression in the chain, near tbe 
Namsen river. In lat. GS'^'S, which is that of the liofoddeus* 
there is a pass across the peniASuIa by the lake of the Tomea 
IVask, whieh is elevated no more than 1300 French feet, 
whilst the well-known track from Alton to the head of the 
Golf of Bothnia, by Kautokeino, does not exceed 864 French 
feet, according to Von Buch, and beyond this the mountains 
never resume their continuity. A detached sunmiit (Basite- 
kaise) reaches 2700 feet; the North Cape itself (on the island 
of Mageroe) attains little more than 900 feet. From this 
p<»nt eastwards the country becomes tame and level, nor do 
the ncNTthem parts of Russia or Siberia offer, probably, any 
oonsiderable elevations, with the exception of the more de- 
pressed part of the chain of Oural. 

That the elevation of the Ejolen mountains is the result 
of forces exerted parallel to an ideal axis, is illustrated 
by the general uniformity of the declivity on the side of 
Iiiq>land. A very remarkable chain of lakes, one or more of 
which occur upon almost every river emptying itself into the 
Bothnian Gulf, and nearly equidistant from the coast, at a 
level also tolerably uniform, it is believed, at from 1200 to 
1500 feet, point out a symmetry in the fall of the ground 
throughout nearly tbe whole extent of the peninsula. 

The map which accompanies this work, though on a small 
scale, has been constructed with great care, from a variety 
of authorities, principally Norwegian. An attempt has been 
made to represent the elevated plateaux which constitute the 
high land of Norway, and to annihilate that stiff ridge of 
mountains which figure in almost every map from the Lin- 
desnees to the North Cape. 

I close these remarks by referring to three sections which 
I have carefully made from the best data I could find, and 
chiefly from the map of Keilhau already referred to, shewing 
the transverse section of Scandinavia at three characteristic 
places — ^the first or most northern (corresponding to the line 
A Bon the general map) is from the Bergs-fiord, in lat. 70•2^ 
to Tomea, at the head of the Gulf of Bothnia. Here tbe 
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axis of the range has entirely passed to the coast. The 
second section (from C to D on the map) passes ihroiugh 
Throndhjem and part of the Syl-field to the Gulf of Bothnia, 
about 2° north of Stockholm. The third section, E F, is 
made to pass through some of the most elevated gi*ound in 
Southern Norway, including the Justedal mountains and the 
Fille-field. It begins at the conspicuous headland of Stadt, on 
the western coast (lat. 62^ 1(K), and terminates at Drainmen, 
on a branch of the Christania-fiord, being very nearly parallel 
to the marked direction of the river-courses <rf Norway 
already referred to. In all these sections the elevations are 
to the horizontal measures in the proportion of about ihirteen 
to one. These are all prominent sections. They shew ihe 
character of the elevations when well developed. That th^e 
should be profound valleys intersecting the mountain ranges, 
or even occasional discontinuities, cannot fairly be urged 
against the existence of mountain chains altogether. Though 
the boundary of Sweden and Norway be often fanciful, and 
the maps founded on its supposed physical meaning be egre- 
giously wrong, a certain continuityofelevation is still to be ob- 
served. And, indeed, the same error which has prevailed in 
maps of Scandinavia, applies in a measure to those of better 
known counti*ies. The construction of maps by river-courses 
instead of by lines of elevation is general ; and geologists are 
well aware that even the chain of Alps, which is remarkable for 
its continuity, is arranged in groups rather than in a defined 
ridge. Many of the passes seem to let the traveller through 
the chain as it were by stealth, and really mark the boundary 
between two conterminous blocks of mountains, or massifs^ 
as they are termed by foreign writers. Such is the pass of 
the Little St Bernard, as well as the Col de la Seigne, and 
still more strikingly that of the Finstermunz in Tyrol (Reschen 
Scheideck, 4600 feet), between the huge Oertler Spitz 
and the glacial mountains of the Oetzthal. Some of the 
highest and most imposing summits, instead of occupying 
the crown of the ridge, are found in lateral subordinate ranges, 
or even in tlie merp spurs or offsets of the great chain 
of Alps. Sucli are the massifs of Mont Pelvoux in Dauphin^, 
13,500 feet above the sea, communicating with the Cottian 
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Alps by the Col de Laateret, which is only 6700. 8ack 
the entire range of the Bernese Oberland» whose culminating 
point is 14,100 feet, and whose isthmus is the Grimsel (7200 
feet); and such the majestic summit ofMischabelhomer, form- 
ing a mere outline of Monte Rosa, between the narrow valleys 
^ Saas and Zermatt, which, though almost unseen by tour- 
ists, are giants of the second class. Dr Thomson, in his 
lately published and curious work on the Himalaya, justly 
remarks that the universal notion of parallel and continuous 
mountain ranges is, to a great extent, a delusion of perspective. 



Ordnance Survey of Scotland, 

We insert for our readers a very valuable table, containing 
an abstract of replies to the Treasury respecting the scales 
for the Ordnance Survey, presented to both Houses of Par- 
liament by command of Her Majesty. In this important table 
will be found the names of the individuals who approve of the 
diflferent scales, such as the Lord Advocate of Scotland, Mem- 
bers of Parliament, Provosts of Cities, Commissioners of Sup- 
ply, County Gentlemen, Presidents of Societies, Engineers, Di- 
rectors of Surveys, Land-Agents, &c. &c. We append to the 
tables a summary of the whole for rural districts and for towns. 

It will be seen from Sir Charles Trevelyan's letter that the 
undermentioned table was drawn up from a series of docu- 
ments sent to the Treasury by the different individuals men- 
tioned in the table. The whole of this correspondence be- 
tween the Treasury and Ordnance in 1840, and the replies to 
the Treasury circular, in favour of the six-inch scale and of 
other scales, has been printed by Government. 

Letter from the Treasury transmitting the foregoing Correspondence. 

** Tevasdet Chambers, April 16, 185a 
" The accompanying correspondence and memoranda de- 
scribe — first, the grounds upon which it was determined, in 
1840, to publish the Ordnance map on the scale of six inches 
to the mile for the country, and five feet to tlie mile for 
towns ; and, secondly, the opinions now given on the ques* 
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tion, whether the purposes which a national survey ought to 
subserve would be more fully provided for by an increased 
scale ; and how far such increased scale would inyolve ini- 
creased expense. 

** The Lords Oommissioners of Her Majesty's Treasury re- 
quest that after having attentively read these papers, you 
will state, in the annexed form, what scales you would re- 
commend for any national surveys which may henceforward 
be carried on at the public expense ; and that you will add 
any special observations you may have to make in support of 
your opinions. 

" It is assumed that the results of the Ordnance Survey will, 
under any circumstances, be separately published on the re- 
duced scale of one inch to the mile ; and the question upon 
which an opini<m is solicited is merely between the scale of 
six inches and any larger scale. 

(Signed) C. E- Trevblyan.»' 

Abstract of the Repliea to the Treasury Circular, I6th April 1853. 
1. — In favour of the Six-inch Scale. 
2. — In favour of other Scales. 









1. In favour of the Six-inch ScaUe. 
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TrtMOpy 
Register 
Noniber. 


Date. 


Pftrty repljring. 




Rural Districts. 


Towns. 


Draft. 


En- 


Draft 


Kn- 












graved. 




graired. 






1863. 




Inches tc 


» a MUe. 1 


1 


8,946 


May 2 


















of Woods, &c. 


6 


6a 


60 


... 


2 


8,947 


... .•• 


Mr A. Keith Johnston . 


6 


1 


... 




3 


9,119 


... 4 


Vice-chancellor Staart . 


6 


1 


... 


... 


4 


9,304 


... 6 


CommlBsioners of Supply, Clack- 
















mannanshire . 


6 


6 


... 


... 


5 


9,412 


... 7 


Secretary to Society oi Arte, • 


6 


6 


60 


60 


6 


9,423 




Messrs Stewart and Kincaid, 


(6 or 8) 


(60 or 80) 1 


7 


9,426 





Oom, of Supply, Banffshire 


6 


... 


60 




8 


9^42 


.!* 9 


Com. of Supply, Elgin, . 


6 


1 


... 


... 


9 


9,543 





Com. of Supply, Stirling, 


6 


6 


120 


60 


10 


9,647 


... 


Com. of Supply, Kosa-ehire 


6 


... 


... 


... 


i 11 


9^48 


■■* ••• 


Com. of Supply, Caithness 


66 


16 


606 


66 


i 12 


9,694 


... 10 


Mr William Shadwell Milne 


6 


... 


60 




13 


9,696 





Mr Chariei RowcUffe 
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60 


i'6 
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Abstract of Replies to the Treasury Circular 



No. 
in 

Se- 
ries. 



TrtMary 




BegiBter 


Date. 


Number. 






1853. 


9,805 


May 12 


9,830 


••• ... 


9.900 


... 13 


10,084 


, 


10,344 


... 19 


10,566 


... 21 


10,568 


.•• ... 


10,608 





10,655 


... 23 


10,890 


... 27 


11,488 


Jane 3 


12,917 


... 23 


14,064 


Jalj 8 


15,251 


... 25 


17,693 


Aug.27 


17,960 


... 31 


17,961 





18,129 


Sept. 2 


19,711 


... 30 



Party repljtag. 



Sc a le recocmneiiceQ. 



Rural Dielricta. 



To« 



Draft. *^ I Draft. *"' 

SraTeo. graved. 



Mr James M. Reodel 

Sir Philip ^erton, M.P. 

The Lord Provoet of Edinburgh 

Sir James Matheson, Bart., M.P. 

The Principal of Glasgow Conege 

Admiral Sir F. Beaufort, Hydro- 

grapher 
Com. of Supply, Zetland 
Town-Council of Perth . 
Professor Forbes . 
Mr David Stevenson 
The Deputy Clerk-Register 
Com. of Supply, Buteshire 
Mr 6. B. Greenongh 
Sir Denham Norreyi, Bart., M.P. 
Mr A. Hunter 
Mr J. F. Bateman 
The Provost of Wigtown 
Mr John Dickson 
Mr William Fairbaim 



Inches to 

1 
1 
6 
1 

1 

6 



a Mile 
(«> 

60 

120 

24 



60 
60 



60 



132 



6 


120 


6 


60 


1 


60 


6 


60 


6 


60 



2. In favour of other Scales. 







1853. 




1 


8,548 


Apr. 26 


The Registrar-General . 


2 


8,562 




President of the Geographical Soc. 


3 


8,567 





Mr H. Bellendcn Ker . 


4 


8,732 


... 28 


Lord Beaumont . 


5 


8,736 




Mr A. Dunlop, M.P. 


6 


8,737 




Mr E. Ellice,jun., M.P. . 


7 


8,811 


... 29 


Copyhold, Incloeure, and Tithe 
Commissioners 


8 


8,948 ; May 2 


Mr G. S. Duff, M.P. 


9 


8,949 1 


Mr Richard Hall, Land-Agent . 


10 


8,950 1 


Mr J. Lancaster, Land-Agent 


11 


9,001 ' ... 3 


Com. of Supply, Kirkcudbright 


12 


9,002 





Rev. R. Jones, Cathedral Commis- 
sion .... 


13 


9,003 


••• ... 


Com. of Supply, Aberdeenshire ' 


14 


9.079 


... 4 


MrJ. DvCM.P. 


15 


9,116 


... .»• 


Mr J. M. Herbert, Judge of County 
Court . . . 1 


16 


9,116 


Com. of Supply, County of Lanark • 


17 


9,118 


Com. of Supply, Argyllshire 


18 


9,120 


Mr J. T. Danson, Barrister-at-Law 


19 


9,121 


Pickering & Smith, Estate-Agents 


20 


9,122 
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Sir Henry T. de la Beche, O.B. . 



24 


12 


120 


60 


24 


12 


... 


«.» 


(6) 
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(* 


60 


26§ 


12 


(') 


60 


24 


12 


ISO 


126 


26 


1 




«.■ 


26} 


26} 


ISO 




24 


12 


120 


60 


20 


10 


80 


40 


24 
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120 


60 


12 


6 


120 


60 


26} 


26} 




... 


24 
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120 


is 


24 


12 


120 


60 


24 


12 


120 


SO 


24 1 


12 


... 


.k. 


m 1 
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... 


... 


26}; 


13} 


... 


... 


20 


8 


60 


60 


«4 1 


12 


120' 


12 



(a) To b« varied accordinf to the rise of the towns. (ft) The largest cdOT«nIent eoalet. 

(c) •• Ths larger the better.»» 
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in 


TreMurj 




Se- 


Kcgister 


Date. 






185a 


21 


9,123 


May 4 


22 


9.124 




23 


9,126 





24 


9,301 


... 6 


26 


9^2 





26 


9^3 





27 


9,424 


... 7 


28 


9,426 





29 


9^82 


... 9 


30 


9,633 





31 


9^34 





32 


9,536 





33 


9,536 





3i 


&,537 





35 


9.541 





3ft 


9,544 


... ... 


37 


9,545 





38 


9.646 


... ... 


39 


9.650 


... 10 


40 


9,596 





41 


9,703 


... 11 


42 


9,704 





48 


9.713 





44 


9,720 





49 


9,733 


... >.. 


46 


9,740 




47 


9,804 


!!! 12 


48 


9,878 


... 13 


49 


9,899 




60 


9,914 





01 


9,970 


... 14 


ftS 


10,056 


... 16 


63 


1<M>83 





54 


10,212 


... 17 


65 


10,269 


... 18 


96 


10,566 


... 21 


57 


f 10,080 
U0,567 


... 161 
... 21/ 


5B 


10,669 


... 


59 


10,696 





60 


10,672 






Partj TCplyii^f. 



R. J. ft H. Glutton, Estate-Agents 

Sir W. C. Trevelyan, Bart. 

Mr Charlea Bailey, Land-Agent 

Lord Rosebery . 

Mr I. K. Bronel, Mr R. Stephenson, 
M.P., and Mr J. Locke, M.P. 

Mr A. C. Ramsay, Director of Geo- 
logical Survey 

Com. of Supply, Fifeshire 

Chairman of Quarter Sessions, Had- 
dington 

Mr E. W. Wilmot, EsUte-Agent 

Lord Hatherton 

Com. of Supply, Perthshire 

Mr George Dundai, M.P. 

Provost of Dundee 

Mr Jonathan Pym 

Com. of Supply, Berwickshire 

Trustees of the Harbour, Dundee 

Mr J. Hope, Deputy-Keeper of the 
Signet 

Daniel Smith ft Son, Land-Agents 

President of the Geological Society 

Mr T. Smith, Woodley, Land-Agent 

Com. of Supply, Linlithgowshire 

Davis and Vigers, Land-Agents 

Mr S. Eddy, Land- Agent 

Society for promoting the Amend- 
ment of the Law • 

Mr C. L. Bradley, Land- Agent . 

Mr S. Vessey, Land-Agt ft Valuer 

Mr James Johnatone, M.P. 

Com. of Supply, Dumfriesshire 

Mr A. E. Lockhart, M.P. 

Com. of Supply, Roxburghshire 

Metropolitan Commis. of Sewers 

Ecclesiastical Commissioners 

Viscount Ebrington . • 

Mr John Meadows White 

Mr C. Neale, Land Agt. and Valuer 

Mr Thomas Sopwith 

Com. of Supply, Dumbartonshire 

Com. of Supply, Renfrew 
Poor-itaw Board 

Local Director, Geological Survey 
of Ireland 



(a) ** Larger than 5 feet.'* 

(b) A measured skeleton triangalation only. 
-(«) As4apge M can be granted. 
(d) Such as to admit oC aoparate admeasurement of the areas. 
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Scale recommended. 
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24 
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120 
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20 
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24 


12 
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13} 
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60 
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... 


120 
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12 


6 
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120 
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132 


24 
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120 
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24 
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120 


60 


12 


6 


264 


132 


24 


12 


120 


60 


261 
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... 


24 


12 


... 


... 


24 


12 


120 


60 


24 


6 


120 


60 


24 


12 


120 


60 


24 
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120 


60 
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120 
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80 


60 
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• . • 


24 
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... 


... 
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120 


60 


24 


12 
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120 
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60 
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No. 
in 
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61 
62 
68 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

76 
76 
77 
78 
79 

80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

90 
91 
92 

93 
94 
96 

96 
97 
98 
99 
100 
101 



Treasury 




Register 


Date. 


Number. 






1863. 


10,845 


May 26 


10,888 


... 27 


10,888 


... ... 


10,889 


... ... 


10,963 


... 28 


10,996 


... 30 


11,166 


... 31 


11,826 


June 1 


11,867 


... 8 


11,889 


, 


11,934 


... 9 


11,953 


... ... 


11,998 


... 10 


12,189 


... 13 


12,190 




12,204 




12,237 


\.\ 14 


12,347 


... 16 


12,611 


... 20 


12,962 


... 24 


13,239 


... 29 


13,327 


... 30 


14,008 


July 7 


14,418 


... 14 


15,262 


... 25 


15,312 


... 26 


16.449 


... 27 


15,664 


... 29 


15,801 


Aug. 1 


16,064 


... 4 


16,338 


... 9 


16,497 


... 11 


16,809 


... 16 


17,450 


... 23 


17,451 





17,622 




17,796 


... 29 


17,815 


.. ••• 


17,962 





18,128 


Sept. 2 


18,268 





Party replying. 



Scale recommended. 



Rural Distrtots. 



Draft. 



En- 
grared. 



Towns. 



Draft. 



Inches to a Mile. 



He A. SmoUet, M.P. 

Colonel Hunter Blair, M.P. 

Com. of Supply, Ayrshire . 

Lieut-General Arbuthnot, M.P. 

Highland and Agricultural Society 

Mr J. E. Elliot, M.P. . 

Lord Wrottesley 

Com. of Supply, Co. of Edinburgh 

Com. of Supply, Kincardine 

Dulce of Devonshire 

Com. of Supply, Peebles 

Sir G. G. Montgomery, Bart, M.P. 

Com. of Supply, Nairnshire 

Chancellor of the Duchy of Lmi- 

caster .... 
Messrs Stevenson, Salt, and Sons 
Mag. and Town-Council, Aberdeen 
Lord Lovat 

St Andrews University 
Board of Supervision for Relief of 

the Poor 
Lieut.-CoL Hon. L. Maule, M.P. 
The Earl of Uosse 
Mr Walter Coulson, Q.C. 
Marquis of Tweeddale 
Hon. Charles GhNre, Commitsiooer 

of Woods, Ac. 
Sir David Brewster 
Mr E. H. J. Craufurd, M.P. 
Mr James MacGregor, M.P. 
The Lord Advocate 
The Rev. Dr Dewar, Principal of 

Aberdeen University . 
Mr Thos. Huslcinson, Estate-Agent 
Mr A. DouU, Civil Engineer 
Mr J. Macqnom Rankine, Civil 

Engineer, Ac . 
Mr Thomas Woolloombe 
Mr Philip Park, Civil Engineer 
Mr C. Piaszi Smyth, FJl.S.L.ftE., 

&c. . 
Mr James Jerwood 
Mr James Forsyth 
Mr Lewis D. B. Gordon 
Mr Robert Dawson 
Mr R. B. Grantham 
Colonel Stopford Blair . 



(a) «« Larger than « inches.** (6) *• Larger than 9 feet** 

(«) Not leas than 30 in low country and 6 in hiU country. 

(d) ** If in special cases.** 

(«) ^ 120 for firatodass towns, 60 for second-class towns." 



24 


12 


120 


24 


6 


120 


24 


6 


120 


24 


6 


120 


(») 


(a) 


... 


24 


12 


(*) 


(24 to 


26}) 


60 to 


26} 


1 


... 


20e 


6 


60 


20 


12 


60 


24 


12 


120 


24 


12 


120 


26i 


1 


120 


24 


12 


120 


24 


12 


120 


24 


6 


120 


24 


12 


120 


24 


12 


120 


26} 


1 


120 


24 


12 


60 


20 


1 


60 


26} 


26} 


120 


24 


1 


... 


261 


8 


60 


12 


6 


120 


24 


6 


120 


20 


1 


60 


24 


12 


120 


12 


6 


120 


261 


13} 


120 


24 


24 


120 


24 


6 


60d 


26} 


13} 


120 


24 


6 


120 


24 


12 


240 


13} 


13} 


120 


24 


12 


120 


24 


12 


120 


261 


... 


... 


24 


12 


120 


24 


« 


120 



Digitized by 



Google 



on the Ordnance Survey of Seotlmi4. 



175 



No. 










j In 
Se- 


Tretsary 
Regittar 
Nambw. 


Data. 




Raral Dii triats. 


Towna 


rlec 






Draft. 


En- 
graved. 


Draft. 


En. 
graved. 






1853. 






Inches to a Mile 


». 


102 


18.346 


Sept 6 


Mr U. M'LaticUan 


24 


12 


120 


60 


103 


18,403 


... 7 


Mr James J. Be«ttM 


20 


6 


106| 


62f 


104 


18,646 


... 10 


Mr J. R. Wright 


24 


12 


120' 


60 


106 


18.668 




Mr J. H. Williams 


24 


12 


120 


60 


106 


18,647 


... 12 


Mr W. Ranger, CJffl. 


12 


6 


120 


24 


107 


18,775 


... 14 


Mr WiUiam MurtoB . . 


24 


12 




,, 


108 


18,864 


... 16 


Messrs Fox, Henderson, ft Co. . 


m 


13J 


240 


120 


109 


19,264 


... 22 


Mr Charles Osbom 


24 


12 


120 


60 


110 


19.325 


.... 23 


Viscount Dalrymple, M.P. 


20 


12 


60 




111 


19,646 


... 28 


Com. of Supply, Forfarshire 


(«) 


6 






112 


19,712 


... 30 


Mr G. W. Carrington . 


24 


12 


96 


48 


113 


20,266 


Oci. 10 


Mr J. W. NicoU 


24 


6 






114 


20,513 


... 14 


Mr W. £. Gaine 


24 


12 


120 


120 


115 


20.614 




Mr Lucius H. Spooner . 


20 


1 






116 


21,614 


... 28 


The General Board of Health 


24 


24 & 6 


120 


120 


117 


21,616 





Mr John M'MUlan 


(^) 


w 






118 


22,233 


Nov. 6 


The Statistical Society . 


•0004 


•000016 


•0008 


•00008 




(a) A« large a* wj 
(6) Large enoogt 


Ul render H aTailable and useftil for plant 


ofesUI 

0. 


^.railwa, 


rs,«Dc 





The following Table contains a Synopsis of the above. In 
the upper column is given the number of inches to a mile, as 
recommended to be drawn or engraved ; and in the under 
column is given the number of replies in favour of each sepa- 
rate scale. 

SUMMARY, 
For Rural Districts. 

DRAFT PLANi. 
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ENGRAVED. 
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NoU, — From the Replies of the CommiMlonen of Supply of the diflferent Coantiee» it appears that 
foarteen conntieo are in fiirour of having County Maps engrared on the Scale of 6 inohes to a mile ; 
Ibor in Ikvoor of 12 inches to a mile ; and four in favour of 1 Inoh to a mile. Ko Replies appear to 
haTe bean receiTed flrora the other counties. 
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For TowM. 

DRAFT PLANS. 



Inches to MUe. 
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favour of the above 

Scale. 


1 


4 


2 


29 


6 


1 


1 


65 


1 


2 


2 






ENGRATVD. 
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above 
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67 


10 


2 



N.B. — Fifteen have not mentioned the Scale, bat it appears firom the notes 
appended, that they are all in farour of a larger Scale than the Six-Inch. 

Note, — Replies received from four County Towns, three in favour of the 
6-inch Scale and one in favour of the 1-inch Scale. 



SCIENTIFIC INTELLIGENCE. 

MINERALOGY. 

1 . On the Formation of Crystallized Minerals. By Aug. Frever- 
mann, (Annalen der Chemie^ 1853, vol. Ixxxviii., p. 120.) — ^A se- 
ries of experiments with which I have been lately engaged seem to 
throw some light on the formation of crystallized minerals from 
aqueous solutions. I started upon a conviction that crystals found 
in geodes could have been formed neither by evaporation nor by re- 
frigeration of saturated solutions, and I think I have suceeded in dis- 
covering the mode of formation of such minerals. The method is 
equally applicable to very soluble or slightly soluble bodies, and 
admits of an infinite variety of modifications in its mechanism. Its 
principle is nothing else than a gradual alteration of the affinity of 
the solvent to the dissolved body, so that the precipitation occurs 
very slowly. The gradual change of chemical force is obtained by 
the diffusion of one liquid into another, such as in mixing produce 
a solid precipitate. The arrangement of the apparatus is the same 
as in Graham's experiments. Powdered chromato of potash was 
placed in the bottom of a long glass cylinder, and powdered nitrate 
of lead in the bottom of another ; both were then filled with water, 
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and placed in a large beaker-glass, which contained water enough to 
corer the two cylinders. In a few months the nitrate of lead had 
diffused out into the beaker-glass, and formed several beautiful amor-, 
phous compounds on the edge of the cylinder in which the ch^mate 
had been placed. In the interior of the cylinder, beautiful pink, 
highly refractive needles of Rothbleierz (Pb O, Cr Oj) were depo- 
sited, also little dark-red rhombic plates of MelMiochroit (3 Pb O, 
2 Cr O,). The needles of neutral chromate found in this manner 
atjtained to three or four millimetres, and then fell to the bottom of 
the cylinder, where the conditiona of their development were want- 
ing. Had it not been for tliis circumstance, they would, no doubt, 
in three or four months, have got to half an inch, or ev^n more. 
Some crystals of Weissbleierz (Pb O, CO^) formed in the same 
vessel, owing, no doubt, to the circumstance that the chfomate con- 
tained some carboniU;e of potash. In a similar manner I obtained 
crystals of cale-spar, also rhombic plates of 2 CaO, HO,PO^ + 4 HO, 
and some shining needles, which I believe to be 3 OnO, PO^. 

As this method is perfectly general in its principle, and proves 

applicable to such compounds as carbonate and cdbromate of lead, we 

may safely a£Srm, that the insolubility of a compound will no longer 

prevent its being prepared in a crystalline form. It appeared in these 

experiments, as if the great length of time which elapsed before the 

crystals formed, was owing to the salts not diffusing out rapidly 

enough ; I therefore modified the form of experiment by placing a 

vessel full of dry salt inside a large vessel, containing a solution just 

sufficient in quantity to cover the inner vessel. A large precipitate 

formed on the undissolved salt, and in a few days little crystals were 

perceptible in the amorphous mass, which continued to grow as long 

as the materials lasted. In this way I hope to obtain good-sized 

crystals of heavy-spar, calc-spar, sulphate of lead (Schwerbleierz), 

pyromorphite (3 (Pb O, PO^) + Pb CI), apatite, &c. By diffusion of a 

solution of silicate of potash into one of aluminate of potash,! hope to 

obtain felspar. The crystallization of very soluble compounds may be 

accomplished by a similar process. Thus, if a solution of sulphate 

of iron in a beaker-glass is covered with a thin stratum of water, 

A on the top of that, a good and rapid crys- 

i is probable that in likemanuer crystals may 

d, an alkaline, an alcoholic, or an ethereal 

eparation of two bodies by alteration of the 

ed in organic chemistry, may thqs be eom- 

by means of crystallization. 

crystals were identified with the minerals, 

ical analysis ; but as in each experiment the 

ts was limited, and as the crystals agreed in 

eportment and in their physical properties, 

of aggregation and geometrical forms, with 

im ical analysis could hardly have increased 

VOL. LVI. NO. CXI. — JANUARY 1854. M 



Digitized by 



Google 



178 Scientific InUlUgmce. — Geology. 

the certainty of my conclusions. — (J^^arterly Journal ffihe Geolf^ 
gical Society^ vol. ix.. No. 86.) 

2. Artificial Production of Diamond Powder, — Some consider- 
Me sensation has been produced in the scientific circles of Paris, by 
the announcement of the artificial formation of diamond powder. M* 
Despretz has madft two communications to the Academie des Sciences 
upon carbon. In these, he states, that placing at one, the inferior, 
pole of a voltaic battery, a cylinder of pure charcoal (its purity being 
secured by preparing it from crystallised white sugar^eandy), and at 
the superior p<Ae a bundle of fine platinum wires, so arranged that 
the charcoal was in the red portion of the electric arc, and the plati- 
nuni in the violet ; he found the carbon v<^tilized, and collected on 
the platinum wires in a changed state. In these experiments, the 
current has been continued during a month hi activity, and the powder 
collected on the wires has been found to be sufi&oiently hard to pelisk 
rubies with great rapidity, and when burnt, it left no residue. M. 
Despretz asks himself, Have I obtained crystals of carbon which I 
can separate and weigh, in which I can determine the index of re- 
fraction and the angle of polarization, without doubt ? No. I have 
simply produced by the electric arc, and by weak voltaic currents, 
carbon crystallized in black octohedrons, in colourless and trans- 
lucent octohedrons, in plates also colourless and translucent, which 
possess the hardness of the powder of the diamond, and which db- 
appear in combustion without any sensible residue. A simSar 
result has been obtained by decomposing a mixture of chloride of car- 
bon and alcohol, by weak galvanic currents. The bla<^ powder de- 
posited, was found to possess equal hardness with that which was 
sublimed, and rubies were readily polished by it. A few years since, 
graphite and coke were formed from diamonds. We now appear to 
be advancing towards the conversion of graphite and coke into dia- 
monds. — (Athenteum, No 1365.) 

G£OLOGT» 

3. Use of SaU among the Natives in Namaqua Land, South 
Africa, — The Namaquas occasionally use salt, but they set no store 
upon it. There is no doubt, that people who live on meat and milk 
would require salt much less than those who live on vegetables ; but 
half the Damaras subsist simply on pig-nuts, — the most worthless 
and indigestible of food, and requiring to be eaten in excessive ^aii- 
tities to afford enough nourishment to support life. The Hottentots 
of Walfisch Bay, who live almost entirely on the nara gourd, and 
who have the sea on one side, and salt springs in fVont of them, 
hardly even take the trouble to collect salt, which they certainly 
would do if they felt that craving for it which distresses nwny 
Europeans. The last fact that I have to mention with inference to 
tah, is that the game in the Swa Kop, do not frequent the ^t rocks 
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to Bck them, as thej do in America. — {Galton on Trojpiixd South 
Africa, p, 183.) 

METEOROLOGY. 

4. Some observcUums desirabU to be made with reference to the 
Glaciers of Norway. 
I brteflj refer to a few of the many observatiens desirable to be 
made with reference to the Glaciers of Norway, which may be recom- 
mended to future travellere : — 

1. To aeoertain whether unquestionable and well-defined snow- 
fields occur north of lat. 60"^; the level of the snow-line, and the 
period of the year at which it retreats highest. 

2. To examine the glaciers on the west slope of the Justedal 
mountains, and at the head of Sogndal and Veitestrandswand, and 
Co trace to their origin the remarkable granite boulders which seem 
to be derived from thence (p. 166). 

3. To select amongst the glaciers of the Justedal range one or 
more suitable for careful observations of progression, both during 
the height of summer, and from year to year. The Lodals glacier 
is probably one of the best. 

4. To ascertain carefully the snow* line of the Folgefond and in 
Nordfiord (between Justedal and the sea). 

6. To visit and describe the glaciers of the Tmesfield, &c. 

6. To explore the country to the north and north-west of Snee- 
battan on the Dovrefield ; to observe its geology, and ascertain the 
level and extent of its snow-fields. 

?• Generally, in the preceding excursions, to notice the occur- 
rence of grooved and polished rooks, and the direction by compass 
of the striss, especially on level places, not in the declivities of 
valleys. The attempt to trace generally the boulders to their origin, 
could only be attempted by persons familiarly conversant with the 
intricate and obscure geology of Norway. But moraines should be 
watched for and sketched. That of Vasbotten, near Stavanger, 
mentioned by Esmark, would be worthy of a visit. 

8. In Nordland, and the higher north, the traveller may explore 
the Borgefield, between the Namsen and Vefsen, rivers frequented 
for their fishing by numerous tourists. 

9. The glaciers and snow-fields of Fondal (lat. 66^ 67°) would 
unquestionably repay a week or a fortnight's research. From the 
steamboat station of Eodo, the Melsfiord, Holandsfiord, and Gloms- 
fiord, might be easily visited, of which the two first at least con- 
tain glaciers at a very low level. The mountains of Fondal are in 
ai great measure detached from the interior chain, and it is probable 
that the explorer might return from Gilleskaal, beyond Cape Kun- 
nen, by the landward side, to the head of the Kanenfiord (lat. 66° 
IC), and rejom the steamer. 

10. The promontory of Lyngen, with its numerous glaciers, 
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might be made the object of an excursion from Tromsoj with the 
aid of the steamer. 

11. A detailed examination of the Bergsfiord, Jokulsfiord, and 
Qvenanger range, has been already recommended (p. 84). 

12. Every opportunity should be taken to ascertain the direction 
of the abrading and smoothing agency, which has left such extra- 
-ordinary traces along the coast, between the Throndfajem-fiord and 
the Lofeddens ; and in general it should be sought to obsenre how 
far the Btrim correspond or not in direction with the general decliyity 
of the ground, or whether they are in any case extenmely parallel 
with the coast. 

13. The limits of regetation of the birch and the snow-line sbouM 
be obs^nred wherever practicable ; but with regard to Uie latter, the 
great difficulty of ascertaining the extreme limit of recession of the 
snow should be borne in mind, and the time of year, the character 
of the season, and the exposure, should be particularly noticed. 

14. The meteorology of Norway is in a state which is not credit- 
able to the acknowledged intdligence of the people, and the emi- 
nence of its scientific men. I know of but two places, Oiristiania 
and Kaafiord, (separated by 10° of latitude) of which the mean tem- 
perature is known with any accuracy. This is lamentable in a 
country whose climate is one of the most interesting in Europe. The 
means of remedying it seem easy. Let obserrations, in the first 
instance, be confined to the thermometer. It is impossible to doubt 
that a net-work of say fifty stations, might be quickly established 
over the entire country. The intelligent officers of the Royal Marine 
and Trigonometrical Survey ; the clergy (who have almost all had 
a university education) ; the masters of schools and academies,— like 
my well-informed friend, M. Blom, at Tromso ; the active magis- 
trates and civil officers ; even the station-holders and substantial mer- 
chants on the steamboat routes, would probably, in many instances, 
lend a cheerful aid to so simple and interesting an inquiry ; whilst 
the combination of the results could not be placed in better hands 
than those of the Professors of Ghristiania.— -(iyToru^y and its Ola^ 
dersg by Profeseor James Forbes^ p. 245.) 

5. Theory of the Pile and the Aurora Borealis, — ^M. de la Rive, 
the celebrated physicist of Geneva, has presented to the Academy 
the first volume of a treatise on Theoretical and Applied Electricity, 
which he has published in London, and of which he is now preparing 
an edition in French. In explaining the plan of his work, M. de U 
Rive dwelt more especially on the theory of the pile. He baa always 
been a defender of the chemical theory ; but, while acknowledging 
the influence of chemical action, he now recognizes, that we cannot 
always admit that chemical action precedes the production of elec- 
tricity, and he is led to consider the two phenomena as commonly 
simultaneous^ and due to a more general cause, viz., molecular polar- 



Digitized by 



Google 



Scientifie Intelligence. — Meteorology. 181 

ization, whieh b established at the moment of contaot of tfro bodies 
sasceptifole of acting chemicallj on one another. M. de la Rive also 
expresses his opinion on the cause of the aurora, which he explains, 
not by a radiation of the polar magnetism, but by a purely electri- 
cal action. After examining nearly all recent observations, he be- 
lieves that he may attribute this phenomenon to the electricity with 
which the currents of air are charged, that rise fvom the equatorial 
regions, and travel in the upper atmosphere towards the poles, where 
they combine with the negative electricity of the earth, forming, 
under the influence of the magnetic pole, true luminous arches.— 
{American Journal of Sdenee and Arts. vol. xvi. No. 47i 2d Series, 
p. 274.) 

6. **Ptror^ca" or Bore that occurs in the Ouamd River at 
Spring Tides. — ^About thirty miles above Par& the piror6co com- 
menoes. There was formerly an island in the river at this point, but it 
is said to have been eompletely washed away by the continual action 
of the bore, which, after passing this place, we rather expected to 
see, now being the time of the h^est tides, though at this season 
(May) they are not generally high enough to produce it with any 
force. It came» however, with a sudden rush, a wave travelling 
rapidly up the stream, and breaking in foam all along the shore and 
on the shallows. It lifted our canoe, just as a great rolling ocean- 
wave would do, but, being deep water, did no harm, and was past 
in an instant, the tide then continuing to flow up with great velocity. 
The highest tide was now past, so at the next we had no wave ; 
imt the flood began running up instantaneously, and not gradually, 
as is generally the case. On our way down, I again encoun- 
tered the ^' piror6co," when I hardly expected it. We had gone 
in-shore at a sugar estate, to wait for the tide, when the agent 
told us we had better put out further into the stream as the piro- 
r6co beat there. Though thinking he only wished to frighten us, 
we judged it prudent to do as he advised ; and, while we were expect- 
ing the tide to turn, a great wave came suddenly rushing along, 
and breaking on the place where our canoe had been at first moored. 
The wave having passed, the water was as quiet as before, but 
flowing up with great rapidity. As we proceeded down the river 
we saw everywhere signs of its devastations in the uprooted 
trees which lined the shores all along, and the high mud banks 
where the earth had been washed away. In winter, when the spring 
tides are highest, the " pirordco" breaks with terrific force, and oflen 
sinks and dashes to pieces boats left incautiously in too shallow wa- 
ter. The ordinary explanations given of this phenomenon are evi- 
dently incorrect. Here there is no meeting of salt and fresh water, 
neither is the stream remarkably narrowed where it commences. I 
collected all the information I could respecting the depth of the 
rirer, and the shoals that occur in it. Where the bore first appears 
there is a shoal across the river, and below that the stream is some- 
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what contracted. The tide flows up past Par& with great velocity, 
and entering the Guaro& river comes to the narrow part of the chan- 
nel. Here the bodj of tidal water will be deeper and flow faster, and 
coming suddenly on to the shoal will form a wave, in the sante manner 
that in a swift brook a large stone at the bottom will ca»se an un- 
dulation, while a slow flowing stream will keep its smooth sorlaoo. 
This wave will bt of great size, and, as ^re is a large body of wa- 
ter in motion will be propagated onwards mibroken. Wherever there 
are shallows, either in the bed or on the margin of the river, it will 
break, or at it passes over slight shoals will be increased, and as the 
river narrows will ^ on with greater rapidity. When the tidee are 
low thej rise less rapidly, and at the commencement a much less body 
of water is put in motion ; the depth of the moving water is less, 
and does not come in contact with the bottom in passing over die 
shoal, and so no wavo is formed. It is only when the body of water 
in motion as the tide first flows in is of sufficient depth, that it comes 
in contact with the shoal, and is, as it were, lifted up by it, forming 
a great rolling wave. It appears, therefore, that there must exist 
some peculiar formation of the bottom, and not merely a narrow^ 
ing and widening in a tidal river to produce a bore, otiierwise it 
would occur more frequently than it does. — (Travels on the Amagon 
and Rio Negro^ by Alfred R, Wallace^ p. 1 14.) 

7. Mirage of South Afrioa.^^We were surrounded by a mirage 
of the most remarkable intensity,— objects 200 yards off were ut- 
terly without definition ; a crow, or a bit of black wood, would look 
as lofty as the trunk of a tree, — ^pelicans were exaggerated to the 
size of ships with the studding sails set, and the whole ground was 
wavy and seething, as though seen through the draught of a furnace. 
This was in August, the month in which mirage is most remarkable 
here ; it is excessive at all times, and has been remarked by every 
one who has seen the place. A year and a half later [ tried on 
two occasions to map the outline of the bay, which was then com- 
paratively clear, but still the mirage quite prevented me ; an object 
which I took as a mark from one point being altogether undistin- 
guishable when I had moved to my next station.— (T^e Narrative 
of an Explorer in Tropical South Africa^ by Francis GaUon, 
p. 16.) 

8. Majestic Cloud seen from thejungfrau. — It was four o^elock 
when we reached the summit of the Jungfrau, and we staid half an 
hour. The view to the east was generally clear. The Finsteraar 
and Schreckhoiii, the glacier of Aletsch, the Moneh and Eigher,-^ 
and we got a glimpse of the bottom of the valley of Grindelwatd; 
The view to the west was in one respect scarcely less^ remiirkable^ 
for there a magnificient oumulous-headed cloud stood in woAder^- 
ful majesty, reaching apparently from tJ\e valley to at least 2000 
feet above us. It was a glorious sight, a single eloud^t ieaM, 10,000 
feet high.— (ZVbrti/ay aitd its Glaciers y by Frt^, James Forbes, y 



Digitized by 



Google 



Scientific Intelligence. — Hydrography — Zoology. 183 

HYDROGRAPHY. 

10. A new method far taking Deep Sea Soundings. — ^HHfaertoa 
ooaiinaons series of soundings in deep water has been rendered dif- 
^fiottlt by the fact of each soonding costing the ship a Jresh line ; 
boweyer strongly the line was made, when once out it has never 
been reoorered. The Americans have invented a mode by which 
the weight on touching the bottom is detached ; so that the line 
may be drawn back with ease.— -The following is an account of this 
ingenious contrivance : — *' A hole is drilled through a 64 lb. or 
heavier shot, sufficiently large to admit a rod of about three quar- 
ters of an inch in diameter. This rod is about 12 or 14 inches in 
length, and with the exception of about 1^ inch at the bottom, per- 
fectly solid. At the top of the rod are two arms extending one 
from each side ; these arms being upon easily^acting hinges, are 
capable of being raised or lowered with very little power. A small 
branch extends from the outside of each of them, which is for the 
purpose of holding, by means of rings, a piece of wire by which the 
ball is swung to the rod. A piece of rope is then attached by each 
end to the arms, to which again is joined the sounding line. The 
ball is then lowered into the water, and upon reaching the bottom, 
the strain upon the line ceases, and the arms fall down, allowing the 
ball to detach itself entirely from the rod, which is then easily 
drawn in, — the drilled portion of which is discovered to be filled 
with a specimen of that which it has come in contact with at the 
bottom.'' With this apparatus, aided by the host of assistants 
whom Lieut. Maury's visit to Europe will doubtless bring to the 
great work of exploration, the ocean bed may become in time as 
well known to us as the bed of the Thames or that of Hudson. — 
(^Athenesum.) 

ZOOLOGY. 

11. The Committee appointed at the Meeting of the American 
PhiloeophiccU Society on the 30th of February last, to examine and 
report upon a eollectien of fine Wools^ presented by the King of 
Saxony to Feter A. Browne, Esq., of this city : — 

Report, That they have attended to the duty imposed upon them 
by their appointment, and have reeeivedj from the kind politeness of 
Mr Btfowoe, muoh aid and inibrmation in relation to the subjects of 
iheis inqtiirieB, It is already known to the Society that the attention 
of this gentleman has been for some time directed to the minute and 
cffitisal investigation of hair and wool, and that by means of assi- 
duous <«iieroaec^ic and miorometrio examination of these bodies he 
has been enable to arrived at results, some of which appear to have 
boea beA>re unknovtn, and others, if known, very little noticed. 
Amoag tibeeei he daims the following -^ — 

Tba^h^\was tba fiist te point out the exact di&rence between hair 
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4^d $/i/od ; ap4 ih^t b# origuukled'the dirifiuxK of afaoep tota t«o »p«- 
^cf#^) viz, tkehairj and the wooUj^ 

... Xjbi^t^j.t^ «pf lici^ioa of the woU<-]mo«|i laws of hybridiam> he 
yfu th^ fin^ to^stifw that by ctomhng thme two flpeotes^ a salf-snp- 
plying, permanent race of animals cannot be produeed. 
r . ^at^liQ ^^ tbo first to domon^ftrate^ by apftivB^ wMaturementf tbat 
as fin^ wool can iw grown ia the United Ststfts «« in an/.toontrj im 
tj^ ^9rid* . , , . 1 . , • 

V Ffvm tbo results of his examination of a great nuinber of spmi^ 
30)^8 of wc^ from vpio^p.pf^i^ of this oouotry^ be claims to hato 
discoven^tbaA by dfawi^g a dngot^Mine across the United Stateo^ 
qorrespouding somevfliat with the line of tidewater, one may point 
out the re^ectiyie districts wbero tbe wooUy md Um bairj sheep M^y^ 
And may MOt» be Iped >yith suecess. 

^ The Committee ,ppqpQSie4 not to enter into a critical investigation 
of the theories of Mr Browne, in relation to hair and wool ; but from 
the laborious and sai*nest attcintion which he bad given to the iul](|ect, 
they are inclined to regard his opinions and concluduons as being well 
worthy of gonsiderate attention from the naturalist, the agrioulturbU 
!^nd the, mf nufactqrer of fabrics in which wool forms an entire or a 
component part. If, as he asserts, the bairy and the wooUy sheep 
are of different species, and that by their breeding togetiMr a degena^ 
rate race is produced^ yielding a mixed fleece of hair amd wool, «a4 
inferior in other respects ; it is surely important that the fact should 
be known, and claim serious attention wherever sheep are bred^ thai 
the two varieties or races may be kept separaiie, as appears to ba 
the case in the best sheep-folds in Saxony. 

The coUection of wools presented by the King of Saxwy to Mr 
Browne^ consists of upwards of six hundred specimens, very neatlj 
put up and labelled^ embracing varieties from tbe prineipal distmla 
in that country where the growing of wool is pursued as a branch of 
agricultural economy. These specimens exhibit the quality <it vfaol 
taken from different parts of the same animal^ as well aa the va<» 
rieties from the diiferent breeds of sbaep^ and the various districts io 
which they are produced, » 

In relation to, this collection of Saxony wools, aiMi iUuatratiff^ of 
the subject of shecqp-breeding and wool-growing, Mr BLt>wiie baa 
favoured the Committee with a,«on)nwAicatk>o, whiqtii^ appi^ded to 
thisreport.- . - : ■ . ^ 

, \. , . iCpAs. B* T*«fio* 

': . , . . A» JU, JEJUW1INl4. • 

, . . G. M»- J[f^¥KW^ c 

pointed to examine the Wools presented^ by IHs Mdje^t^ "Wke Jttw^ 
xjf^9m<my t^ \i%«^ i#r S^d(kPkei ef i^W;<*rff^t\r.-^ehrt^)eVthe 
Mti^tnn t»f^li^4liy iS^K44tteiilft<^ aHd fei^t^rt^^brHitrtT^, 
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•nd tbo. ip^imens I now e^diiibit to jon (numbering 628) represent 
$b» aoimak belonging to the principal stock sheep*folds in all th^ 
circuits, and in nearly all Uie counties ; so that the cabinet maj be 
iBonsidered as presenting a fair yiew of the existing state of sheep- 
busbandrj in Saxony. 

Saxony is the smallest kingdom in Europe ; contnining, according 
to pome writers, 5300^ and according toothers, ^40 square miles ; 
hafing, for its area^ about one-eighth that of Peonsylvania^ and abou^ 
one-elerenth that of Virginia, yet it is said to maintain 25,000,^00(/ 
«heep. They export annually an immense quantity of wool, and 
(heir own manu&ctoried of that article employ 25,000 people^ 

To bo perfectly satisfied that tjieir sheep are of a very superior 
Idod, and that their wool is of the finest sort, von have only to ex- 
amine these specimens, and compare them witq the samples of fin^ 
wods brought by Mr Fleishman, fi-om most parts of Europe, at the 
instance of the Federal Goyerament. 

How did Saxony become possezised of this inestimable treasure ? 

According to the celebrated agriculturist, M. Thaer, Germany, 
before the introduction of the merinos, had three varieties of sheep ^ 
neither x)f which were held in high estimation. In 1765, Augustu(i 
Frederick, then Elector of Saxony, procured from Spain, 200 merinos, 
which he placed at Stolpgen, in the comity of Hayn, and circuit of 
presden. Against this innovation, popular prejudice at first rap 
high, but it gradually subsided with the progress of experiment ; and^ 
!n 1777, so much had these sheep risen in public estimation, that 
the elector determined to import 300 more. The agent sent to 
Spain could procure only 110, and of these many died during and 
fiw>n after the transportation ; but they, like those previously ob- 
laioed, were selected from the best Spanish flocks ; and then com- 
menced the celebrated establishments of Kennersdorf, in the county 
and circuit of Bautzon and of Lochmule, in the county of Nieder- 
forchheim, in the .circuit of Zwickau. It was upon this compara- 
tively slender foundation that the ai*t of sheep-breeding was erected 
« in Saxony. But it could never have attained its present great cele- 
brity, but for the rigid observance of the rule, in breeding, to keep 
these merinos entirely separate from all other she^ ; their blood 
was, by this means, pi'eserved pure ; bo mixture of them with either 
of the pre-existing races being allowed, on any pretence whatevei;. 
And to this day, the Saxon sheep-breeder wiU not permit one to 
lose sight of this important fact ; in proof of which I call your at* 
tention to this clause in the letter of Mr V» ILirchen, the farmer of 
the stock sheep-^fold of the Duke of Parma, in the county of Prea.- 
den, called ** Weistropp^" which aocompvue« tliese 16 beauUful 
Bpecimens,-»-^^ 7^0 shei^ are the 4es€i^anU of the origmal in^r 
portatumfrom Spain of 1778." 

I oopsid^r i^is Gol)p(}tioA of specin^np of S«i:onj wool m f^ pn^i- 
cal illustration of mj theory of aheep-)>reediQg and ^se wo^-groviF' 
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ftig, verifying' tlte rule wliich I laid down, long Wore 1 Sa«^ thesi^ 
specimens, that to insure a pure and perfect breed of fine-wo^tei^ 
Bheep, it is absolutely necessary to preserve the two species of Wesi 
anhridU entirely separate^ and not to mix the merinos with the 
common sheep of the country, as is too often done in the United 
States. 

' c If any American sheep-breeder still entertains a latent doubt as 
to the soundness of this rule, he is invited to inspect this collection, 
to baye passed, separately, in review, the specimens from the various, 
iheepfolds, aud particularly to notice that this is not a collection of 
picked lochs f from those parts of the animal where the wool is usually 
the finest ; but that in order to afford the greatest facility of judging 
of the sheep from the wool, samples are given from all parts of the 
body, the shoulders, the withers, the back, from under the belly, the 
tail, and tlie legs : let these be carefully examined, and they will be 
fQund to be all wool ; not a hair to be £)und upon those parts of 
the sheep where the impure race commence shewing hair. 

I consider this uniformity and entirety of fibre as an unerring test 
xif purity of blood i and therefore cannot but regard Saxony as an 
example, upon a large scale, and worthy of being followed, of the 
perfection of sheep-husbandry. 

It will be recollected that I have heretofore shewn, by actual adf* 
tneasurements with the microscope and micrometer, that as fine wo(d 
XMi be produced in the United States as in any part of the world ; 
there is therefore no deficiency in climate or soil; all that the 
American agriculturist requires is to procure a pure breed, and to 
preserve them uncontaminated by spurious crossings. To obtain the 
former, I proffer free inspection of my cabinet, where there will be 
found samples of all the varieties, with references to the sheepfold 
from which they can be supplied, and even the number of the sheep 
whose wool is there exposed to view. 

In connection with this part of the expos6, I ask particular attend 
tion to this suite of specimens from the Manor of Obermylaw, near 
Bechenbacb. It will be recollected that the principal objection to 
the Saxo-merino sheep has heretofore been, that the staple is shor^ 
and consequently that the clip must be light ; but these specimens^ 
while they exhibit the maximum fineness, have a staple so long as 
to obviate entirely this objection. This yariety of Saxon wool haa 
not, so far as I know and believe, been before brought to this country^ 
nor have the sheep from which it was taken, made their appearanc# 
in the United States ; but it must be borne in mind, that as they 
are only a variety of the merino, the American planter and farmer 
tnay, by proper care and attention, produce it here, or he may im- 
'port these rery sheep, and by due management preserve the integrity 
of their fieece. ■ • ^ 

*t7pon the wlioie, tfierefore, 1 submit to you, gentletnen, that' his 
Iffajestj the King of Saxony has 6onferi^ h 'singular ftiVour^ upon 
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ibe United States, In sending hither theee ipedmens, and ^t he ia 
cfntitled to the thanks of all good citizens who take an interest in thip 
important branch of industry* I am, &c. 

P. A* Brqwk. 

BOTANY. ^ 

16. Microscopical JDescripHon of the Protoeoeew nivc^firwa 
the Arctic Regions^ by If. JuHice. — ^The perfect type of die Pro- 
tococcns nivalis, is a globular cyst, varying in size from the 
7^7^th of an inch to the yoVv^^ ^^ ^^ ^^^^ ^^ diameter ; each cell 
or cyst having an opening, whose smallest diameter measures only 
die xtsVt7^^ P'^ 0^ ^^ inch. This opening is surrounded by marked 
jserrated or indented lines, as though by the expansion and gradual 
growth of the cell the opening had also been irregularly expanded* 
.The plant, when perfect, greatly resembles the red currant of our 
^rdens ; as it decays the red colouring matter is lost, being gradu;- 
ally superseded by a deep orange, which finally appears to diange 
into a brown, or the cell becomes transparent. In this transparent 
[State, when the cell is broken, the thickness of the enveloping cuticle 
may be measured, this does not exceed the 7ir^vo^^ P^^ ^^ ^^ ^^'^ ^ 
and where the opening is preserved, the interior of it becomes of % 
delicate green colour. Many of the cells exhibit the hexagonal 
figure instead of being globular ; but this is the result of compression, 
where masses of them have been thrown together. Mingled with 
the protococcus are fragments of a tissue of reticulated and cellular 
formation, much resembling some of the infusorial polycystina. So 
minute are the openings in these that they do not exceed the xo^^v^^ 
part of an inch in diameter. — {Proceedings of the American PhiU'- 
sophical Society,) 

16. Dr Kane on Specimens of Vegetctble Matter found by him on 
tke lee Plains of the Polar £>ea9.-*-They consisted of the minute 
JBlamenis and radicles of two species of moss, (undetermined), mingled 
4vith the leaves and corticlo of a heath, recognizable by the unr- 
assisted eye as the Andromeda tetcagona; the broken thalli of 
aeveral lichens, and in one case, the capsule of a. saxifrage. 

Those were collected at different times during the long ice drift 
nf the late Grinnell expedition, and at distancea from land varying 
. from forty to seventy-six miles. They ajipeared as^ almost mioro<> 
«copio s^ks upon the surfaee of the snow-fields, and would readiiiy 
^lude casual observation. They had been undoubtedly conveyed froi9 
the shore over the dry and polished surface of the ice by the action of 
the winds, and it seemed as if they might be transported in, ^he 
«am« manner to indefinite distances, unless arrested by the continued 
intervention of open water. > 

I>r Kane idluded to the infusorial dust of South America and 
Af^rica^ and the diifusion of volcanic ash and soorin over extended 
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iti^w, M aL(o to the pr^seoM of 4o«tio and htppmrio a^idi, Af^« ia ilif 
Iktmospbere, as detected bj Fresoel aad Horaford^ He belie7ad» 
however, that this was the first instance of an analogous obsenratiom 
with regard to organized and Tegetable matter, and he regarded it 
as having an interesting connection with the protococcus nivalis, 
and other gi*owths upon a naked snow surface, 

Dr Kane stated that he had collected the red snow at a point 
within the arctic cirde, as high as lat. 76^ 15', and from the shores 
of WeUington Channel to those of Greenland. Throughout ail tbis 
extensive ran^ it was in no case found on ^ow devoid of other re- 
getable life. It generally occupied dependent valleys and grooves, 
and was found there in connection with the fronds of lichens, por- 
tions of mosses, the catkins of the willow, &c. &c. The intensity of 
the colouring appeared to bear a certain marked relation to the 
quantity of such foreign matter present in these localities. 

Dr Kane added that Sir Edward Parrj had detected this singular 
vegetable organism on the distant Spitsbergen ice fields, and Saus- 
sure, Baer, and others, on isolated Alpine slopes ; but that even In 
these cases, it could not be said that the snow-surface was absolutely 
without a vegetable nidus. He had himself collected this snow 
seventy-six miles from any land, and from surfaces which, but for a 
critical examination, would have seemed altogether pure. 

He did not wish his remarks to be undei'stood as bearing upon the 
general question of the ability of snow-water to afibrd the necessary 
a.mmonia for the supply of the plants, but as simply indicating for 
many of the heretofore ^ isolated*' localities of the red snow, th^ 
pre-existence of a matrix of vegetable character. — {Proceedings of the 
American Philosophical Societi/,) 

MIS0ELLAKEOU8. 

lY* In^rtant Scientijie Jnt¥iitton.— >A letter from Berlin of the 
t7tli says — >* It is well known that the paper prepared for photography 
grows more er less black by rays of %ht filing on it. One of our 
joung painters, M. Schall, has just taken advantage of this property 
in photographic paper to determine the intensity of ihe sun^s light. 
After more than 1 600 experiments, M. Schall has succeeded in 
establishing a scale of all tlie shades of black which the action of the 
jiolar system prodnees on the photographie paper: — so that, by com* 
pariBg 4he shade obtained at any given momeat on a oertoin p^^sr 
with that indicated on the scale, the sxaot ibrce of the sun's light 
flHiy be ascertained. Baron Alexander von Humboldt, M. de Litt- 
tiow, M. Dove, and M. PoggendorfiT, have congratulated M. Schall 
«B t^is invention, which will be of 'die highest utility not only for 
eeientifie labottrs, but abo in many operations of domettSe and rtnrsl 
eoonomy*** 
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On an Isothermal Oceanic Charts illnstraMng the Oeogrch 
phieal DUtrOmtion of Marine Animals. Widk an ilhis- 
^atiye Map. By Jambs D. Dana, Esq. 

• The temperatare of the waters is well known to be one of 
the most inflnential causes limiting the distribution of ma- 
rine species of life. Before, therefore, we can make any intel- 
Jigeat comparison of the species of different regions, it is 
necessary to have some clear idea of the distribution of tem- 
perature in the surface waters of the several oceans ; and, 
if we could add also the results of observations at various 
depths beneath the surface, it would enable us still more 
perfectly to comprehend this subject. The surface tempe- 
rature has of late years been quite extensively ascertained, 
and the lines of equal temperature may be drawn with con- 
siderable accuracy. But in the latter branch of thermome- 
trie investigation almost everything yet remains to be done : 
there are scattering observations, but none of a systematic 
character, followed through each season of the year. 

The map (Plate I.) which we present in illustration of this 
Bulgeei^ presQuts a series of lines of equal surface temperature 
of tlie ooeansM The lines are isocheimal lines, or, more pn>- 

^re they pass, each exhibits the 

Brs along its course for the 

of the year. The line for 68° 

h the. oceap where. 68° F. is 

the mean temperature for extreme cold weather. Jsnfuary 

is not always the coldest winter month in this climate, nei- 
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190 J. D. Dana on an Isothermal Oceanic Charh 

ther is the winter the coldest season in all parts of ihe globe, 
especially near the equator. On this account we do not re- 
strict the lines to a given month, but make them more cor- 
rectly the limit of the extreme cold for the year at the 
place.* Between the line of 74*" north and 74"" souUi of the 
equator, the waters do not fall for any one month below 
74* F. ; between 68° north and south, they do not fall be- 
low 68°. 

There are several reasons why isocrymal are preferable to 
summer or isotheral lines. The cause which limits the 
distribution of species northward or southward from the equa- 
tor is the cold of winter^ rather than the heat of summer, or 
even the mean temperature of the year. The mean tempe- 
rature may be ihe same when the extremes are very widely 
different. When these extremes are little remote, the equa- 
ble character of the seasons, and especially the mildness of 
the winter temperature, will favour the growth of species 
that would be altogether cut off by the cold winters where 
the extremes are more intense. On this account lines of the 
greatest cold are highly important for a chart illustrating the 
geographical distributions of species, whether of plants or ani- 
mals. At the same time, summer lines have iheir value ; 
but this is true more particularly for species of the land and 
fresh*water streams, and for searshore plants. When the 
Bummer of a continent is excessfve in its warmth, as in North 
America, many species extend far from the tropics that would 
otherwise be confined within lower latitudes. But in the 
ocean, the extremest cold in the waters, even in tiie Polar 
regions, wherever they are not solid ice (and only in such 
places are marine species found), is but a few degrees 
below 32° F. The whole range of temperature for a re- 
gion is consequently small. The region which has 68° F. 



* The word Uoerymal here introduced Is fVom the Greek tf§t, equal, and 
»(»fi*t, extreme cold, and applies with sufficient precision to the lines for whidi 
it is used. These lines are not itocheimal lines, as these foUow the mean winter 
temperature ; and to use this term in the case before us, would be giving the 
word a signification which does not belong to it, and making confusion in the 
science. 
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for its winter temperature, has about 80° for the hottest 
month of summer ; and the line of 56*" F. in the Atlantic, 
which has the latitudes of the state of New York, follows 
the same course nearly as the summer line of 70° F. In each 
of these cases the whole extent of the range is small, being 
twelve to fourteen degrees.* 

In fresh-water streams, the waters, where not frozen, do 
not sink lower than the colder oceans, reaching at most but 
a few degrees below freezing. Yet the extremes are greater 
than for the ocean ; for in the same latitudes which give for 
the ocean 56"^ and l(f F. as the limits, the land- streams of 
America range in temperature between 30° and 80° F., and 
the summer warmth, in such a case, may admit of the deve- 
lopment of species that would otherwise be excluded from 
the region. 

While, then, both isocrymal and isotheral lines are of im- 
portance on charts illustrating distribution over the conti- 
nents, the former are pre-eminently important where the 
geography of marine species is to be studied. 

The lines of greatest cold are preferable for marine spe- 
cies to those of summer heat, because of the fact, also, that 
the summer range of temperature for thirty degrees of lati- 
tude either side of the equator is exceedingly small, being 
but three to four degrees in the Atlantic, and six to eight de- 
grees in the Pacific. The July isothermal for 80° F. passes 
near the parallel of 30° ; and the extreme heat of the equa- 
torial part of the Atlantic Ocean is rarely above 84°. The 
difficulty of dividing this space by convenient isothermals 
with so small a range is obvious. 

It is also an objection to using the isotheres, that those 
towards the equator are much more irregular in course than 
the isocrymes. That of 80° for July, for example, which is 
given on our map from Maury's chart, has a very flexuous 
course. Moreover the spaces between the isotheres fail to 
oorregpond as well with actual facts in geographical distri- 

* MoreoTer» the greatest range for all oceaDi is but 62° of Fahrenheit, the 
highest being 88% and the lowest 26° ; while the temperature of the atmosphere 
of the globe has a range exceeding 160°. 
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button. Tlie courses of the cold-water currents are less evi- 
dent on such a chart, since the warm waters in summer to a 
great extent overlie the colder currents. 

It is also to be noted, that nothing would be gained by 
making the mean temperature for the year, instead of the 
extremes, the basis for laying down these lines, as will be in- 
ferred from the remarks already made, and from an exami- 
nation of the chart itself. 

The distribution of marine life is a subject of far greater 
simplicity than that of continental life. Besides the influence 
on the latter of summer temperature in connection with that 
of the cold seasons, already alluded to, the following ele- 
ments or conditions have to be considered : the character of 
the climate, whether wet or dry ; of the surface of the re- 
gion, whether sandy, fertile, marshy, &c. ; of the vegetation, 
whether that of dense forests or open pasture-land, Ac. ; of 
the level of the country, whether low or elevated, &c. These 
and many other considerations come in, to influence the dis- 
tribution of land species, and lead to a subdivision of the 
Regions into many subordinate Districts. In oceanic pro- 
ductions, depth and kind of bottom have an important bear- 
ing : but there is no occasion to consider the moisture or dry- 
ness of the climate, and the influence of the other peculiari- 
ties of region mentioned is much less potent than with con- 
tinental life. 

We would add here, that the data for the construction of 
this chart have been gathered, as regards the North Atlan- 
tic, from the isothermal chart of Lieutenant Maury, in which 
a vast amount of facts are registered, the result of great 
labour and study. For the rest of the Atlantic and the other 
oceans we have employed the meteorological volume of Cap- 
tain Wilkes of the Exploring Expedition Reports, which em- 
braces observations in all the oceans, and valuable deduc- 
tions therefrom; also the records of other travellers, as 
Humboldt, Duperey of the Coquille, I^Urville of the Astro- 
labe, Kotzebue, Beechey, Fitzroy, Vaillant of the Bonite, 
Ross in his Antarctic Voyage, together with such isolated 
tables as have been met with in different Journals. The Imes 
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we have laid down are not, however, those of any chart pre- 
viously constructed, for the reason stated, that they mark the 
positions where a given temperature is the mean of the 
coldest month (or coldest thirty consecutive days) of the 
year, instead of those where this temperature is the mean 
annual or monthly heat; and hence the apparent discre- 
pancies which may be observed, on comparing it with iso- 
thermal charts. 

The isocrymal lines adopted for the chart are those of 80^ 
74°, 68°, 62°, 56°, 60°, 44°, and 36° of Fahrenheit. The tem- 
peratures diminish by 6°, excepting the last, which is 9° less 
than 44°. 

In adopting these lines in preference to those of other de- 
grees of temperature, we have been guided, in the first place, 
by the great fact, that the isocryme of 68° is the boundary- 
line of the coral-reef seas, as explained by Uie author in his 
Beport on Zoophytes.* Beyond this line either side of the 
equator we have no species of true Madrepora, Astraoa, 
Meandrina, or Porites ; below this line these corals abound, 
and form extensive reefs. This line is hence an important 
starting-point in any map illustrating the geography of ma- 
rine life. Passing beyond the regions of coral reefs, we leave 
behind large numbers of Mollusca and Eadiata, and the boun- 
dary marks an abrupt transition in zoological geography. 

The next line below that of 68° F. is that of 74° F. The 
corals of the Hawaiian Islands, and the Mollusca also to a 
considerable extent, differ somewhat strikingly from those of 
the Feejees. The species of Astrsaa and Meandrina are 
fewer, and those of Porites and Pocillopora more abundant, 
or at least constitute a much larger proportion of the reef 
material. These genera of corals include the hardier species ; 
for where they occur in the equatorial regions, they are found 
to experience the greatest range in the condition of purity of 
the waters, and also the longest exposures out of water. 



* In the aathor's Report on Geology^ 66** F. is set down as the limiting tetn- 
perature of oond-reef seas ; this, however, is given as the extreme cold. 68° 
appears to be the mean of the coldest month, and is therefore here used. 
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Their abundance at the Hawaiian Islands, as at Oabu, is 
hence a consequence of their hardier character, and not a 
mere region peculiarity independent of temperature. There 
are grounds, therefore, for drawing a line between the Ha- 
waiian Islands and the Feejees ; and as the temperature at 
the latter sinks to 74J° F. some parts of the year, 74° F. is 
taken as the limiting temperature. The Feejee seas are ex- 
ceedingly prolific and varied in tropical species. The corals 
grow in great luxuriance, exceeding in extent and beauty 
anything elsewhere observed by the writer in the tropics. 
The ocean between 74° F. north of the equator, and 74° F. 
south, is therefore the proper tropical or torrid region of 
zoological life. 

With respect to the line of 80^ F., we are not satisfied 
that it is of much importance as regards ihe distribution of 
species. The range from the hottest waters of the ocean, 
88° to 74° F., is but fourteen degrees, and there are probably 
few species occurring within the region that demand a less 
range. Still, investigations hereafter made may shew that 
the hot waters limited by the isocrjrme of 80° include some 
peculiar species. At Sydney Island and Fakaafo, within this 
hot area, there appeared to be among corals a rather greater 
prevalence than usual of the genus Manopora, which, as these 
are tender species, may perhaps shew that the waters are 
less favorable for hardier corals than those of the Feejees, 
where the range of temperature is from 70° to 80° F. ; but 
this would be a hasty conclusion, without more extended 
observations. The author was on these islands only for a few 
hours, and bis collections were afterwards lost at the wreck 
of the Peacock, just as the vessel was terminating the voyage 
by entering the Columbia River. 

It is unnecessary to remark particularly upon the fitness 
of the other isocrymals for the purposes of illustrating the 
geographical distribution of marine species, as this will be- 
come apparent from the explanations on the following pages. 

The regions thus bounded require, for convenience of de- 
signation, separate names, and the following are therefcnre 
proposed. They constitute three larger groups : the first, 
the Torrid zone or Coral-reef seas, including all below the 
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iaocryme of 68"" F. ; the seeondy the Tempera^ zone of the 
oceans, or the surface between tiie isocrymes of 68° F. and 
36°F,; the thirdythe Frigid zone,or the waters beyond the iao- 
cryme of 36° F. 

I. TOREm OK CORAL-RBEf ZONB. 
Regions. Isocrymal limits. 

1. Sapertorrid, . 80° F, to 80° F. 

2. Torrid, . , . . 80° to 74° 

3. Subtorrid, . .74° to 68° 

11. TIMPBKATB ZONB. 



1. Warm temperate, 

2. Temperate, 

3. Subtemperate, 

4. Cold temperate, 

5. Subf rigid, 



68° to 62° 

62° to 66° 

56° to 50° 

50° to 44° 

44° to 35° 



III. FRIGID ZONE. 

1. Frigid, . . . . 35" to 26^ 

A ninth region — called the Polar — ^may be added, if it 
should be fonnd that the distribation of species living in the 
frigid zone requires it. There are organisms that occur in the 
ice and snow itself of the polar regions ; but these should be 
classed with the animals of the continents ; and the conti- 
nental isotherms or isocrymes* rather than the oceanic, are 
required for elucidating their distribution. 

It seems necessary to state here the authorities for some 
of the more important positions in these lines, and we there- 
fore run over the observations, mentioning a few of most 
interest. There is less necessity for many particulars with 
reference to the North Atlantic, as our facts are mainly de- 
rived from Lieut. Maury's chart, to which the author would 
refer his readers. 

1. NoBTu Atlantic— J«oory»i« of 74° F. — ^This isocryme 
posses near the reefs of Key West, and terminates at the 
north-east ca^pe of Yucatan ; it rises into a narrow flexure 
parallel with Florida along the Gulf Stream, and then con* 
tinues OB between the Little and Great Bahamas. To the 
eastward, near the African coast, it has a flexure northward, 
arising from the hot waters along the coast of Guinea, which 
reach in a slight current upward towards the Cape Verde 
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Islands. The line passes to the south of these islands, at 
which group Fitzroy, in January of 1852, found the sea- 
temperatures 71° and 72° F. 

laocryme of 68° F.— Cape Canaveral, in latitude 27° SCK, 
just north of the limit of coral reefs on the east coast of 
Florida, is the western termination of the line of 68°. The 
Grulf Stream occasions a bend in this line to 36° north, and 
the polar current, eaat of it, throws it southward again as 
far as 29° north. Westward it inclines much to the south, 
and terminates just south of Cape Verde, the eastern cape 
of Africa. , Sabine found a temperature of 64° to 65° F. off 
Goree, below Cape Verde, January 1822 ; and on February 
9, 1822, he obtained 66^° near the Bissao shoals. These 
temperatures of the cold season contrast strikingly witii 
those of the warm season. Even in May (1831) Beechey 
had a temperature of 86° off the mouth of Rio Grande, be- 
tween the parallels of 11° and 12° north. 

laocryme of 62° F. — ^This isocryme leaves the American 
coast at Cape Hatteras, in latitude 35^° north, where a bend 
in the outline of the continent prevents the southward ex- 
tension of the polar currents close along the shores. It 
passes near Madeira and bends southward, reaching Africa 
nearly in the latitude of the Canaries. 

Isocrymes of 56° and 50° F. — Cape Hatteras, for a like 
reason, is the limit of the isocrymes of 56° and 50° as well 
as of 62°, there being no interval between them on the 
American coast. The line of 56° F. has a deep northward 
flexure between the meridians of 35° and 40° west, arising 
from the waters of the Gulf Stream, which here (after a 
previous east and west course, occasioned by the Newfound- 
land Bank, and the Polar current with its icebergs) bends 
again north-eastward, besides continuing in part eastward. 
The Polar current sometimes causes a narrow reversed flex- 
ure, just to the east of the Gulf Stream flexure. Towards 
Europe, the line bends southward, and passes to the souUi- 
west cape of Portugal, Cape St Vincent, or perhaps to the 
north cape of the Straits of Gibraltar. Vaillant, in the 
Bonite, found the sea-temperature at Cadiz in February, 49|-° 
to 56° F. (9-7° to 13-4° C), which would indicate that Cadiz, 



Digitized by 



Google 



illustrating the Distribution of Marine Animals. 197 

although 80 far south (and within sixty miles of Gibraltar), 
experiences at least as low a mean temperature as 56"" F« for 
a month or more of the winter season. We have, however, 
drawn the line to Gape St Vincent, which is in nearly the 
same latitude. Between Toulon and Cadiz, the temperatures 
of the Mediterranean in February, according to Vaillant, 
was 5&J° to 60r F. (13-1° to 157° C), and it is probable, 
therefore, that Gibraltar and the portion of the Mediterranean 
Sea east and north to Marseilles, fall within the Temperate 
Region, between the isocrymes of 66° and 62° F., while the 
portion beyond Sardinia and the coast by Algiers is in the 
Warm Temperate Region, between the isocrymes of 62° and 
68° F. 

The line of 50° F., through the middle of the ocean, has the 
latitude nearly of the southern cape at the entrance of the 
British Channel ; but approaching Europe it bends down- 
ward to the coast of Portugal. The low temperature of 
49i° observed by Vaillant at Cadiz would carry it almost to 
this port, if this were the mean sea-temperature of a month, 
instead of an extreme within the bay. The line appears to 
terminate near latitude 42°, or six degrees north of the 
isocryme of 66°. This allows for a diminution of a degree 
Fahrenheit of temperature for a degree of latitude. A tem- 
perature as low as 61° F. has been observed at several 
points within five degrees of this coast in «7tiZy, and a tem- 
perature of 52° F. in February. Vigo Bay, just north of 
42° north, lies with its entrance opening westward, well 
calculated to receive the colder waters from the north ; and 
at this place, according to Mr R. MacAndrew, who made 
several dredgings with reference to the geographical distri- 
bution of species, the MoUusca have the character rather of 
those of the British Channel than of the Mediterranean.^ 

Isocryme of 44° F. — This line commences on the west, at 
Ci^e Cod, where there is a remarkable transition in species, 
and a natural boundary between the south and the north. 
The cold waters from the north, and the ice of Newfoundland 
Banks, press the line close upon those of 50° and 56° F. 
But after getting beyond these influences, it rapidly rises to 

* Rop. Brit. Assoc., 1860, p. 264. 
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the north, owing to the expansion of the Gulf Stream in that 
direction, and forms a large fold between Britain and lee- 
land ; it then bends sonth again and curres aroond to the 
west coast of Ireland. 

' laocryme of 85° F. — This line has a bend between Nor- 
way and Iceland like that of 44°, and from the same cause, 
— ^the influence of the Gulf Stream. But its exact position 
in this part has not been ascertained. 

2. South Atlantic— 7«oorym« of 74° F. — This line be- 
gins just south of Bahia, where Fitzroy found in August 
(the last winter month) a temperature of 74° to 75^° F. 
During the same month he had 75^° to 76^° F. at Pemam- 
buco, five degrees to the north. Off Bahia, the temperature 
was two degrees warmer iiian near the coast, owing to the 
warm tropical current, which bends the isocryme south to 
latitude 17° and 18° luid the cold waters that come up the 
coast from the south. The line gradually rises northward, 
as it goes west, and passes the equator on the meridian of 
Greenwich. Sabine, in a route nearly straight from Ascen- 
sion Island, in 8° south, to the African coast under the equa- 
tor, obtained in June (not the coldest winter month) the 
temperatures 78°, 77°, 74°, 72-8°, 726°, 73°, the tempera- 
ture thus diminishing on approaching the coast, although 
at the same time nearing the equator, and finally reaching 
it within a few miles. These observations in June shew 
that the isocryme of 74° F. passes north of the equator. The 
temperatures mentioned in Maury's chart afford the same 
conclusion, and lead to its position as laid down. 

Isocryme of 68° F.— On October 23 to 26, 1834, Mr 
D. J. Browne, on board the U.S. ship Erie, found the tem- 
perature of the sea, on entering the harbour of Bio Janeiro^ 
67i° to 68i F. Fitzroy, on July 6, left the harbour with the 
sea-temperature 70}° F. Beechy, in August 1826, obtained 
the temperature 6816° to 6966° F. off the harbour. The 
isocryme of 68° F. commences therefore near Bio, not far 
south of this harbour. Eastward of the harbour, the tempera- 
ture increases two to four degrees. In July, Fitzroy carried 
a temperature above 68° as far south as 33° 16' south, longi- 
tude 50 10' west, the water giving at this time 68}" to 69^*" 
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F. Beecfaey in August obtained 68"^ F. in 31'' south, 46° west. 
The isocryme of 68"" F. thus bends far south, reaching at least 
the parellel of 30°. It takes a course nearly parallel with 
the line,of 74°F., as different observations shew, and passing 
just south of St Helena, reaches the African coast, near 
latitude 7° south. Fitzroy, on July 10 (mid-winter), had a 
sea-temperature of 68}° near 8t Helena ; and Yaillant, in 
the Bonite, in September found the sea-temperature 68*7° 
to 69-26 F. 

Isocrr/mes of 66° arid 60° F. — These two isocrymes leave 
the American coast rather nearly tc^ther. The former 
commences just north of the entrance of the La Plata. 
Fitzroy, in July 23 to 31, 1832, found the sea-temperature 
at Monte Video 56° to 68° F., and in August, 67° to 64*° F. 
These observations would lead to 66° F. as nearly the mean 
of the coldest month. The temperature 66° F. was also ob- 
s^nred in 36° south, 63° west, and at 36° south, 66° 36' west. 
But on July 10 and 13, 1833, at Monte Video, the sea-tem- 
perature was 46*° to 47 i°, a degree of cold which, although 
only occasional, throws the line of 66° F. to the north of this 
place. The temperature near the land is several degrees of 
Fahrenheit lower than at sea three to eight degrees distant. 
East of the mouth of La Plata, near longitude 30° west, 
Beechey, in July 1828, found the temperature of the sea 
61-86° F. So in April 23 to 29, Vaillant obtained the tem- 
perature 69-5° to 61-25° F. at Monte Video, while in 36° 5^ 
south, 49° 23' west, on April 14, it was 66*2° F.; and farther 
south, in 37° 42' south, 63° 28' west, April 30, it was 64*4° F. ; 
and in 88° 19' south, 64° 32' west, on May 1, it was 67i° F. ; 
but a UtUe to the westward, on May 2, in 40° 30^ south, 66° 
54' west, the temperature was 48° F., an abrupt transition 
to the colder shore waters. Beechey, in 39° 31' south, 46° 
13^ west, on August 28 (last of winter), found the tempera- 
ture 57-26° R, and on the 29th, in 40° 27' south, 46° 46' 
v^st, it was 54*20° ; while on the next day, in 42° 27' south, 
46° 11' west, the temperature f^ to 4783° F. These and 
other observations serve to fix the position of the isocryme 
of 56° F. It approadies the African coast in 32'' south, 
but bends upward, owing to cold waters near the land. On 
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AuguBt 30, Yaillant, in 33° 43' south, 15° 51' east, found the 
temperAure 56° F« ; while on the 22<1, in the same lati- 
tude, and 14° 51' east (or one degree farther to the westward), 
the temperature was 57*74° F,, being nearly two degrees 
warmer. At Cape Town, in June (latitude 34°), Fitzroy 
found 56° to 61° F,, while on August 16, farther south, in 
35° 4' south, and 15° 40^ west, one hundred and fifty miles 
from the Cape, Vaillant found the temperature 5926° F, 
The high temperature of the last is due to the warm waters 
that come from .the Indian Ocean, and which afiTord 61° to 
64° F, in August, oflF the south extremity of Africa, west of 
the meridian of Cape Town. 

The isocryme of 50° F. leaves the American coast just 
south of La Plata ; after bending southwardly to the parallel 
of 41°, it passes east nearly parallel with the line of 56° F. 
It does not reach the African coast 

laocrymea of 44° and 36° F- — ^Fitzroy in August (the last 
winter month) of 1833, found the sea-temperature at Rio 
Negro (latitude 41° south) 48J° to 50° F, But during the 
voyage from the La Plata to Rio Negro, a few days before, 
a temperature of 44^° to 46° was met with ; this was in the 
same month in which the low temperature mentioned above 
was foundat Montevideo. The bend in the course north of the 
entrance to the La Plat<a is to some extent a limit between 
the warmer waters of the north, and the colder waters from 
the south ; not an impassable limit, but one which is marked 
often by a more abrupt transition than occurs elsewhere 
along this part of the coast. The water was generally three 
or four degrees colder at Monte Video than at Maldonado, 
the latter port being hardly sheltered from the influence of 
the tropical waters, while Monte Video is wholly so. The 
exact point where the line of 44° F. reaches the coast is 
somewhat uncertain ; yet the fact of its being south of Rio 
Negro is obvious. After leaving the coast, it passes north 
of 47i^° south, in longitude 63° west, where Beecbey, in July 
1828, found the sea-temperature 4070° F. 

The line of 36° F. through the middle of the South Atlantic 
follows nearly the parallel of 60°; but towards South 
America it bends southward and passes south of the Falk- 
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lands and Fuegia. At the Falklands, Captain Ross, in 1842, 
fonnd the mean temperature of the sea for July, 88'73°, and 
for August, 38*10° ; while in the middle of the Atlantic, on 
March 24, latitude 52° 31' south, and longitude 8° 8' east, 
the temperature was down to 34'3° F., and in 60° 18' south, 
T 16' east, it was 37° F. ; March 20, in 54° 7' south, on the 
meridian of Greenwich, it was 33-4° F. The month of 
March would not give the coldest temperature. 

The temperature of the sea along the south coast of 
Fuegia sinks almost to 35°, if not quite, and the line of 35° 
therefore runs very near Cape Horn, if not actually touching 
upon Fuegia, 

North Pacific Ocean. — Isocryme of 80° F. — The waters 
of the Atlantic in the warmest regions sink below 80° F. in 
the colder season, and there is therefore no proper Super- 
torrid Region in that ocean. In the Gulf of Mexico, where 
the heat rises at times to 85° F., it sinks in other seasons to 
74° and in some parts, even to 72° F. ; and along the Ther- 
mal equator across the ocean, the temperature is in some 
portions of the year 78°, and in many places 74°. 

But in the Pacific, where the temperature of the waters 
rises in some places to 88° F., there is a small region in 
which through all seasons the heat is never below 80°. It 
is a narrow area, extending from 165° east to 148° west, and 
from 7 J° north to 11° south. In going from the Feejees in 
August, and crossing between the meridians of 170° west 
and 180°, the temperature of the waters, according to 
Captain Wilkes, increased from 79° to 84° F., the last tem- 
peratinre being met with in latitude 5° south, longitude 175° 
west, and from this, going northward, there was a slow de- 
crease of temperature. The ship Relief, of the Expedition, in 
October, found nearly the same temperature (83 J°) in the same 
latitude and longitude 177° west.* But the Peacock, in 
January and February {summer months), found the sea- 
temperature 85° to 88° F., near Fakaafo, in latitude 10° south, 
and longitude 171° west. In latitude 6° south and the same 
longitude, on the 16th of January, the temperature was 84° ; 

* 8ee, for these facts, Captain Wilkes' Report on the Meteorology of the Ex- 
pedition. 
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in 3"" south, January 10, it was 83'' F. ; on March 26, in 
5" south, and longitude 175" east, the temperature was 86^ 
F. ; on April 10, in the same longitude, under Uie equator, 
at the Kingsmills, the temperature was SS^"" F. ; on May 2, 
at 5° north, longitude 174"* east, SSj^"^ F. ; May 5, latitude 
10°, longitude 169'' east, 82° F. The fact that the region of 
greatest heat in the middle Pacific is south of the equator, 
as it has been laid down by different authors, is thus evident ; 
the limits of a circumscribed region of hot waters in this 
part of tiie Pacific were first drawn out by Captain Wilkes. 

Another Supertorrid region may exist in the Indian Ocean, 
about its north-western portion ; but we have not sufficient 
informaticm for laying down its limits. 

Isocryme of 74"" F. — ^At San Bias, on the coast of Mexico, 
Beechey found the mean temperature of the sea for December 
1827, 74-63° F. ; for January, 7369° F. ; for February, 72-40° 
F. The line of 74° F. commences therefore a degree or two 
south of San Bias. In the winter of 1827 on January 16 to 
18, the temperature of 74-3° to 746° F. was found by 
Beechey, in 16° 4' to 16° 16' north, 132° 40^ to 135° west; 
and farther west, in the same latitude, longitude 141° 58' 
west, the temperature was 74*83° F. West of the Sandwich 
Islands, near the parallel of 20° north, the temperature rises 
five degrees in passing from the meridian of 165° west to 
150° east, and the isocryme of 74° F. consequently trends 
somewhat to the north, over this part of the ocean. Between 
the meridians of 130° and 140° east, the temperature of the 
sea is quite uniform, indicating no northward flexure ; and 
west of 130° east, nearing China, there is a rapid decrease 
of temperature, bending the line far south. Vaillant, of the 
Bonite, found the sea of Cochin China, in latitude 12° 16" 
north, 109° 28' east, to have the temperature of 7412'' F. ; 
and even at Singapore, almost under the equator, the tern* 
perature on February 17 to 21, was 7754° to 79-34° F. The 
isocryme of 74° F. terminates therefore upon the south- 
eastern coast of Cochin China. 

Isocryme o/68° F.— Ofi^ the Gulf of California^ in 25"* north, 
117° west, Beechey obtained, for the temperature of the sea, 
on December 13, 65° F. ; on December 15, In 28" 28^ north 
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(same latitude with the extremity of the peninsula of Cali- 
fornia), US'* west, a temperature of 6941° F. The line of 
68"" will pass from the extremity of this peninsula the tem- 
perature of the coast below, as it is shut off mostly from the 
more northern or cold waters, being much warmer. The 
temperature 69 '41", in the middle of December, is probably 
two and a half degrees aboye the cold of the coldest month, 
judging from the relative temperature of the latter half of 
December and the month of February at San Bias. Leaving 
California, iiie isocryme of 66° will therefore bend a little 
southerly to 22^°, in longitude 116° west. In 23° 66' north, 
128° 33' west, Beechey, on January 11, found the temperature 
of the sea 67*83° F. The line of 68° passes north of the 
Sandwich Islands. The mean temperature of the sea at 
Oahu, in February 1827, was 6969° F^ 

Near China this isocryme is bent far south. At Macao, 
in winter, Vaillant found the sea-temperature, on January 
4, 59° F. ; on January 6 to 10, 52-7° to 60° F. ; January 11 and 
12, 49-87° to 48-74° F. ; January 13 to 16, 60-9° to6216° F. ; 
and at Touranne in Cochin China, on February 6 to 24, the 
sea-temperature was 68° to 68i° F. ; in 16° 22' north, 108° 
ir east, on January 24, it was 67°; in 12° 16' north, 109° 
28' east, it was 74*12° F, The very low Macao temperature 
is that of the surface of the bay itself, due to the cold of the 
land, and not probably, as the other observations shew, of 
the sea outside^ 

The line, before passing south, bends northward to the 
south-east shore of Niphon, which is far warmer than the 
south-east coast, along Ejusiu* In the Report of the Morri- 
son's visit to Jeddo (Chinese Repository for 1837), a coral 
bottom is spoken of, as having been encountered in the har^ 
hour of Jeddo. According to Sieboldt (Crust, Faun. Japon., p. 
ix.), the mean winter temperature (air) of Jeddo is 67° F. ; 
while that of Nagasaki, although farther south, is 44° F. 

Isocryme of 62° F,— On January 8, 1827, Beechey found 
in 29° 42' north, 126° 37' west, the temperature 6276° F. ; 
while on the preceding day, 32° 42^ north, 126° 43' west, the 
sea-temperature was 60-5° F. Again, on December 11, in 
29° north, 120° west, the temperature was 6268° F. 
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Isocryme of bQ"" F. — At Monterey, on January 1 to 5, the 
sea-temperature, according to Beechey, was 56°; but the 
mean temperature of the sea for November 1 to 17 was 
54 •Ql''. In the Yellow Sea the January temperature is 50° 
to 56° F., and the line of 56° begins south of Ghusan. 

laocryme of 50° F, — ^At San Francisco, from November 
18 to December 5, 1826, Beechey found the mean sea-tem- 
perature to be 61'14° F., and off Monterey, in longitude 123° 
west, the temperature was 50*75° F., on December 6. But 
in December of 1826, the mean sea-temperature at San 
Francisco was 6478° F. ; and for November, 6016° F, The 
line of 50° F. (mean of the coldest thirty consecutive days), 
probably leaves the coast at Cape Mendocino, 

laocrymea of 44° and 35° F. — Captain Wilkes found the 
temperature off the mouth of the Columbia River, through 
ten degrees of longitude, 48° to 49° F., during the last of 
April 1841, The isocrymes of 44° would probably reach the 
coast not far north of this place. The temperature on Oc- 
tober 21, in the same latitude, but farther west, 147° west, 
was 5208° F- On October 16, in 50° north, 169° west, the 
temperature was 44-91° F. According to some oceanic tem- 
peratures for the North Pacific, obtained from Lieutenant 
Maury, the sea-temperature off northern Niphon, in 41° 
north, and 142 J ° east, was 44° F., in March, shewing the in- 
fluence of the cold Polar current; and in 42° north, and 
149*° east, it was 43° F. The line of 44° hence bends south- 
ward as far as latitude 40° north, on the Japan coast. 

Again in March, in 43° 50' north, 151° east, the sea-tem- 
perature was 41° F, ; in 44° 50' north, 152° 10' east. 39° F, ; 
in 46° 20' north, 156° east, 33° F. ; in 49° north, 157° east, 
33° F, ; and at the same time, west of Kamtschatka, in 55° 
north, 153° east, 38° F, ; in 55° 50' north, 153° west, 38° F. 
The line of 35° consequently makes a deep bend, nearly to 
45° north, along the Kurile Islands, 

South Pacipio,— /socrymea of 74°, 68°, and 62° F.— The 
temperature of the sea at Guayaquil, on August 3, was 
found by VaiUant to be, in the river, from 70J° to 73j° F., 
and at the Puna anchorage, August 5 to 12, 74*7° to 75-2° F, 
But off the coast, August 15, in 2° 22 south, 81° 42' west, 



Digitized by 



Google 



illustrating the Distribution of Marine Animals, 205 

the temperature was 69*8' F, ; and the next day, in I'' 25' 
south, 84'' 12' west, it was 70^ F. ; on the 17th, 1^ south, 87' 
42' west, it was 71-28° F. ; and on the 14th, nearer the shore 
of Guayaquil, in 3" 18' south, 80° 28' west, it was 78° F. 
Again, at Payta, one hundred miles south of Guayaquil, in 
5° south, the sea-temperature was found by Vaillant, July 
26 to 31, to be 60-8' to 61i° F. The isocryme of 74^ F. 
consequently leaves the coast just north of the bay of Guaya- 
quil, while those of 68° and 62^ F. both commence between 
Guayaquil and Payta. Payta is situated so far out on the 
western cape of South America that it receives the cold 
waters of the south, while Guayaquil is beyond Cape Blanco, 
and protected by it from a southern current. At the Galla- 
pagos, Fitzroy found the temperature as low as 58J° F. on 
the 29th of September, and the mean for the day was 62". 
The average for September was, however, nearer 66°. The 
Gallapagos appear, therefore, to lie in the Warm Temperate 
Region, between the isocrymes of 62" and 68° F. Fitzroy, 
in going from Callao to the Gallapagos, early in September, 
left a sea-temperature of 57° F. at Callao, passed 62° F. in 
9° 58' north, and 79° 42' west, and on the 15th, found 68}' 
F. off Barrington Island, one of the Gallapagos. 

In the warm season the cold waters about the Grallapagos 
have narrow limits ; Beechey found a sea-temperature of 
83-58° on the 30th of March 1827, just south of the equator, 
in 100° west. But in October, Fitzroy, going westward and 
southward from the Gallapagos, found a sea-temperature of 
66° F. at the same place ; and in nearly a straight course 
from this point to 10° south, 120° west, found the sea-tem- 
peratures successively 68°, 70", 70 f 72j", 73}°, 74° ; and be- 
yond this, 75}-°, 76}°, 77}° F., the last on November 8, in 
14° 24' south, 136° 51' west. These observations give a wide 
sweep to the cold waters of the colder seasons, and throw 
the isocrymes of 74° and 68° F. far west of the Gallapagos. 
Captain Wilkes, in passing directly west from Callao, found 
a temperature of 68° F. in longitude 85" west ; 70° F. in 
95° west ; and 74° F. in 102° to 108° west. These and other 
observations lead to the positions of the isocrymes of 74°, 
68°, and 62°, given on the chart. The line of 74° passes 
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cloM by Tahiti and Tongatabo, and crossing New Caledonia, 
reaches Australia, in latitude 25'' S. 

In mid-ocean there is a bend in all the southern isoenzymes.* 

Isocrymea of 56° and 50^ F. — The temperature at Callao, 
in July, averages 68^° or 69° F. At Iquique, near 20° south, 
Fitzroy had 58° to 60° F., on July 14, 1835 ; and off Copiapo, 
in the same month, 56j° F. At Valparaiso, Captwn Wilkes 
found a sea-temperature of 52j° F., in May ; and Fitzroy, in 
September, occasionally obtained 48° F. ; but generally 62^ 
to 53°. Off Chiloe, Fitzroy found the temperature 48° to 
51i° in July. 

Indian Oce A^.—Isocrymes of 74° and 68° F.— Off the 
south extremity of Madagascar, in 27° 83^ south, 47° 17' east, 
on August 4, Vaillant found the temperature 69-26° F. ; 
and in 29" 34' south, 46° 46' east, the temperature of 6784° 
F. ; off South Africa, August 12, in 34° 42^ south, 27° 25' 
east, the temperature 63*5° F. ; on August 14, in 35° 41' 
south, 22° 34' east, a temperature of 63*3° F. ; while off Cape 
Town, two hundred miles to the west, iiie temperature was 
50° to 54° F. 

In the above review we have mentioned only a few of the 
observations which have been used in laying down the lines, 
having selected those which bear directly on some positions 
of special interest as regards geographical distribution. 

The chart also contains the heat-equator^ — a line drawn 
through the positions of greatest heat over the oceans. It 
is a shifting line, varying with the seasons, and hence there 
is some difficulty in fixing upon a course for it. We have 
followed mainly the chart of Berghaus ; but we have found 
it necessary to give it a much more northern latitude in the 
western Pacific, and also a flexure in the western Atlantic, 
both due to the currents from the south that flow up the 
southern continents. 

Vaillant, passing from Ghiayaquil to the Sandwich Islands, 
found the temperature, after passing the equator, slowly in- 
crease from 76° F., August 19, in 2° 3^ north, 91° 58' west 
(of Greenwich), to 81-9° F., in August 31, 11° 15' north, 107° 
3' west, after which it was not above 80^ F. The same place 

* See Obserrations bj W. C. Cunningham, Amer. Joura. Sci. (2) xv. 66. 
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in ihe ocean wbidi gave Vaillant TO"" F., in August* affbrded 
Fiteroy (4° north, 96° west), on March 26 (when the enn had 
long been ftr north), 82^'' F. This fiact shews the variations 
of temperatcire that take pUice with the change of season. 

Remarks on the several Temperature Regions, 
The form and varjring breadth of the different regions, 
and the relations between the sea-temperatures of coasts in 
different latitudes which they exhibit, are points demanding 
special remark. The conclusions are of much interest, al- 
though some changes in the chart will undoubtedly be re- 
quired by future researches. 

Atlantic Torrid Region, between 74** F. north, and 74° F. 
south. — ^The form of this region is triangular, with the vertex 
of the triangle to the east. Its least width is four degrees 
of latitude; its greatest width between the extreme lati- 
tudes is forty-six and a half degrees. On the African coast 
it includes only a part of the coast of Guinea, and no portion 
is south of the equator. On the west it embraces all the 
West India Islands and reefs (excepting the Little Bahama), 
and the South American coast, from Yucatan to Bahia, — a 
fiehct that accounts for the wide distribution of marine species 
on the American side of the ocean. 

Atlantic Subtorrid Regions, between 74° and 68° F. — The 
North Subtorrid Region of the Atlantic is about six degrees 
in its average width, which is equivalent to a degree of Fahr- 
enheit to each degree in surface. It incloses within the 
same temperature limits a part of the east coast of Florida, 
between 24° and 27j° north, and a part of the African coast, 
between the parallels of 9° and 14}" north, tlie two related 
coasts differing ten degrees in latitude. The Bermudas, in 
latitude 33^ and the Gape Verdes, in 15}°, fall within this 
region. 

The South Subtorrid Region has the same average width 
as the northern. 

Taking the whole Atlantic Torrid or Coral-reef zone to- 
gether, its width on the east is about twenty-one degrees, 
vrUle on the west it extends between the parallels of SO'' 
south and 34° north, a breadth of sixty-four degrees. As 

i» 2 
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many species will thrive under the temperature of any part 
of the Torrid zone, the geographical range of 4sueh species in 
the Atlantic may be very large, even from Florida mm! the 
Bermndas on the north, to Rio Janeiro on the south, a range 
of which there are actual examples. 

Atlantic Warm Temperate Regions, between 6S° and 62'' 
F. — The northern of these regions has a breadth of fourteen 
and a half degrees along the west of Africa, and about seven 
degrees along the United States, to the south of Cape Hat- 
teras, oflF the Carolinas, Georgia, and Northern Florida. 
These shores and the Canaries are therefore in one and the 
same temperate zone. 

The southern ' of these regions averages five degrees in 
width. The eastern limit on the African coast is sixteen to 
eighteen degrees to the north of the western on the South 
American coast. 

Atlantic Temperate Regions, between 62"" and 56"" F. — The 
7iorth Temperate Region is but a narrow strip of water on 
the west, terminating at Cape Hatteras, and having no place 
on the coast of the United States. To the east it widens^ 
and embraces the Azores, and the African coast along Mo^ 
rocco, together with the Straits of Gibraltar, and « laxge 
part of the Mediterranean. Madeira lies upon its southern 
limit. It is, therefore, natural that the same species should 
occur at the Azores, Madeira, and on the African coast, and 
be excluded wholly from the Atlantic coast of Europe. This, 
according to Prof. Forbes, is the fact with the Litt&rina 
striata, besides other species. The coasts of Portugal and 
the Azores are in different regions. 

The South Temperate Region extends to Maldonado at 
the mouth of the La Plata, from near the parallel of 30"^ ; 
along the African coast it reaches over more than twice the 
number of degrees of latitude, to within five degrees of Qape 
Town. 

Atlantic Subtemperate Regions, between 56" and 60'' F<— 
The northern of these regions, like the preceding, can not be 
distinguished on the coast of the United States, as the lines 
of 50^ and 66° F. with 62" fell together at Cape Hatteras, 
On the eastern side of the Atlantic it occupies the coast of 
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Portugal to latitude 42"^ norths having a width of five de- 
grees. It thus corresponds on this coast to the so-called 
Lusitttnian Begion« ^ 

The southern includes the mouth of the La Plata on one 
side, and on the other the coast near Cape Town, beyond 
which it extends to the Cape of Good Hope, or rather to Cape 
Lagulhas. 

Atlantic Cold Temperate Regions, between SO"" and 44° F. 
— The coast from Cape Cod to Cape Hatteras, belongs to the 
Northern Cold Temperate Region. Passing easterly, this 
region is but a narrow line of water for thirty degrees of 
longitude, after which it expands, and finally terminates be- 
tween Western Ireland and latitude 42° on the Spanish 
coast. The British Channel, the Bay of Biscay, and probably 
Vigo Bay, Spain, are within the limits of this region. 

The southern embraces the coast of South America, along 
by Rio Negro, for about five degrees, and passes wholly to 
the south of Africa. 

Atlantic Subfrigid Regions, between 44" and 36° F* — The 
coast of Massachusetts, north of Cape Cod, of Maine and 
Newfoundland, and all Northern Britain, the Orkneys, Shet- 
lands, and Faroe Islands, pertain to the northern Subfrigid 
Region ; while the southern includes the Falklands, South- 
em Patagonia, and Fuegia. 

Atlantic Frigid Regions, beyond 35° F. — Greenland, Ice- 
land, and Norway are within the northern of these regions, 
and the South Shetlands, Sandwich Land, and South Georgia, 
within the southern. 

Pacific Regions, — A comparison of the regions of the At- 
lantic and Pacific, and especially of the limits of those com- 
mencing at the South American coasts, brings out some 
singular facts. 

The Torrid region of the Pacific, near the American coast, 
embraces only seventeen and a half or eighteen degrees of 
latitude^ all but one of which are north of the equator ; while 
that of the Atlantic covers a long range of coast, and reaches 
to 15^ south. The ftouth Subtorrid region has a breadth of 
about three de^^ees on the Peruvian coast, reaching to A^ 
south, or probably to Cape Blanco, while that of the Atlantic 
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extends to Ria Janeiro, in 21'' south. Tbe Warm Temp4tate 
region^ if ftt all found north of Oape Blanco, 4f "" 8«, has a 
breadth of less than a degree, while that of the Atlantic exr 
tends to Bio Grande, in Sd"" south. The next, or Temperate 
Region, has a longer range on the Sooth American coast, 
extending to Copiapo, in 27^'' south, and the Atlantic region 
corresponding goes to Maldonado, in 35" south. The Cold 
Temperaie regions of the two oceans cover nearly ihe same 
latitudes. 

On tiie North American coast at Cape Hatteras, the three 
isocrymes 62"", 56"", and 50^ F., leave the coast together ; and 
in the Pacific, on the South American coast, there is a similar 
node in the system of isocrymes, the three, 74^, 68% and 62"*, 
proceeding nearly together from the vicinity of Oape Blanoa 

Viewing these regions through the two oceans, instead of 
along the coasts, other peculiM*ities no less renuu^ble are 
brought out. The average breadth of the South Torrid re^ 
gion in the Pacific, is more than twice as great as that of 
ihe same in the Atlantic ; and the most southern limit of 
the latter is five degrees short of the limit of the former io 
mid-ocean. So also the Subtorrid region, at its greatest 
elongation southward in the Atlantic, hardly extends beyond 
the mean course of the line of 68° F. in the Pacific, and the 
average breadth of the former is but two-thirds that of the 
latter. The same is tnte to an almost equal extent of the 
Warm Temperate and Temperate Regions. 

The breadth of the Torrid Region of the Pacific to the 
eastward, where narrowest, is about six degrees ; and to the 
westward, between its extreme lunits, forty-nine degrees. 
The Torrid zone or Coral-reef Seas, in the same ocean, has 
a breadth near America o£ about eighteen degrees, and near 
Australia and Asia, of sixty-six degrees. 

New Zealand lies within tiie Subtemperate and Cold Tem- 
perate regions, excepting its southern portion, which appears 
to pertain, like Fuegia, to the Subfrigid. Van Biemen's 
Land, exclusive of its northern shores, is within the Cold 
Temperate. 

Other particulars respecting the temperature regions 
through the Pacific will be gathered from the cliart. 
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Indiim O^ean Regians.'^^The Torrid Region tovem the 
Wgor part of tb^ JUldian Oeeao, including all north of the 
equator^ and embraoing the larger piurt of Madagascar. The 
Subtorrid extends just beyond Port Natal on the African 
coast (four degrees oS latitude ncnrth of Oape Town), where 
there are coral reefs, and also covers the northern part of 
the Bed Sea. The Warm Temperate and Temperate regions 
each claim a part of the South African coast, and the latter 
terminates at Cape Lagulhas. 

It hence follows that Port NataJ, in latitude 30° south, the 
Hawaiian Islands, and Bermudas, lie within regions of 
the same name ; while Ci^pe Town, iu latitude 34° south, is 
in a like region with northern New Zealand, Valparaiso, 
the Atlantic shores of Portugal, and the sea between Gape 
Hatteras and Cwpe Cod. 

The areas of the Torrid, Temperate, and Frigid Eones of 
ocean temperature, either side of the equator, considering 
27° as the normal limit between the first two of these zones, 
and 66° the limit between the Frigid and Temperate, are as 
fcdlew :^- 

Torrid zone, 3d,711»200 square miles (geographical) 
Temperate sone, 27,849,600 ,. „ 

Frigid zone, 12,694,700 „ „ 

It is hence seen that the Temperate zone, dithough two 
degrees wider than the Torrid, has not as large a surface. 
The species of marine life, if distributed equally over the 
two, would» therefore, be one-fifth more numerous m the 
Torrid zone than in the Temperate, unless the extent of 
ocean and coast-line were far greater in the Temperate than 
in the Torrid zone, which is not the case. The ocean in the 
southern Temperate is much more extensive than that of the 
southern Torrid ; but the coast-line is far less extensive in 
the former, as it does not abound in islands like the Torrid 
zone.^ It is difficult to fix upon exact ratios, and we do not 

The range of temperature is far greater in the Temperate 



* The fc^owittg table gives very tloBely the surftice of the zonea in square 
geographical miles, for every 3i degrees of latitude to the parallel of 60** : it 
is deduced from a larger table by Berghaus, in his Lander and Volker-kundo, 
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zone than in the Torrid, it being 20° F. in the latter, and 
33^ F. in the former ; and this should be a cause of a greater 
variety of genera in the latter for the same number of 
species. 

In the Torrid zone the Subtorrid Region has nearly one- 
third the surface of the Torrid Region, and not one-fourUi 
as much coast-line, facts which should be regarded in com- 
paring the number of species of the two. 

We add here a few brief remarks, in a popular way, on 
the origin of the peculiar forms and positions presented by 
the isothermal lines of the ocean. The great currents of the 
globe are admitted to be the causes that produce the flexures 
and modify the courses of these lines. These currents are 
usually of great depth, and consequently the deflecting land 
will be the deeply seated slopes ofi* a coast, beyond ordinary 
soundings. 

The eastern coasts of the continents either side of the 
equator feel the influence of a warm equatorial current, 
which flows westward over each ocean, and is diverted north 
and south by the coasts against which it impinges, and more 
or less according to the direction of the coast. 

The western coasts of the continents, on the contrary, re- 
ceive a strong extra-tropical or polar current. In the south- 
ern oceans, it flows from the westward, or southward and 
westward, in latitudes 45^ to 65° south, and is brought to 
the surface by the submarine lands or the submarine slopes 
of islands or continents ; reaching the continents of Africa 



i. 47. The first is the zone from the equator to the parallel of 2^°, the second, 
fVom 2^° to 5^ and so on. 



2r 
5 

7i 
10 

in 

15 
17i 
20 
22^ 
25 
27i 
30 
The zone 



3,239,296 32J' 

3,232,800 36 

3,220,496 37J 

3,202,048 40° 

3,177,472 42J 

3,146,912 46 

3,110,320 47J 

3,067,808 50 

3,019,472 524 

2,962,176 65 

2,905,632 67i 

2,840,368 60 

Vora 60° to 70^ has the area, 

70 to 80 *' '* 

80 to 90 ** 



2,769,696 
2,693,760 
2,612,688 
2,526,624 
2,435,776 
2,340,256 
2,241,280 
2,136,128 
2.027,840 
1,916,696 
1,767,168 
1,680,704 
5,466,992 
3,350,064 
1,128,144 
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and South America, it follows along the western coasts to- 
wards the equator. The same current, being divided by the 
southern cape of America, flows also with less volume. up 
the eastern coast, either inside of the warmer tropical current, 
or else on both sides of it. In the Northern Seas the sys- 
tem of polar currents is mainly the same, though less regu- 
lar ; their influence is felt on both eastern and western coasts, 
but more strongly on the eastern. In the Atlantic the latter 
reduces the temperature of the waters three or four degrees 
along the north coast of South America, as far nearly as 
Cape St Roque. 

The cold currents are most apparent along the coasts of 
continents and about islands, because they are here brought 
to the surface, the submarine slopes lifting them upward as 
they flow on. The limits of their influence towards the 
equator depends often on the bend of the coast ; for a promi- 
nent cape or a bend in the outline will change the exposure 
of a coast from that favourable to the polar current to that 
favourable to the tropical, or the reverse. Thus it is at 
Gape Hatteras, on the coast of the United States ; Cape 
Verde, on Western Africa ; Cape Blanco, on Western South 
America, &c. 

These are important principles modifying the courses of 
the oceanic isothermal lines. We may now proceed to the 
application of them which the best authors aflbrd us, and to 
some conclusions flowing from the facts. 

In the Atlantic, the warm tropical current flowing west- 
ward is trended somewhat northward by the northern coast 
of South America, and still more so by the West India 
Islands, and thus it gradually curves around to parallelism 
with the coast of the United States. But south of New- 
foundland, either wholly from the influence of the colder cur- 
rent with which it meets, or in part from meeting with sub- 
marine slopes that serve to deflect it, it passes eastward, 
and afterwards, where it is again free to expand, it spreads 
both eastward and north-eastward. The flexures in the iso- 
crymes of 74^ and 68" F., near the United States coast, thus 
have their origin. For the same reason the line of 56^ F. 
is nearly straight, till it reaches beyond the influence of the 
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NewfoQudland Banks, and then makes its Golf Stream flexiure. 
The line of 44° F., for the same reason — ^the spreading of the 
GKilf Sia-eam waters — diverges for from the equator in its 
easterly oourse, and eren rises in a long loop between Ghreat 
Britain and Iceland. 

The cold ctirrents flowing down the eastern coast of Ame- 
rica bend the isocrymes far south close along the coast, and 
make a remarkable southern flexure in the isocrymes of 68° F., 
outside of the Gulf Stream flexure. So on the western coast 
of Britain, the isocryme of 44° F. has a deep southern flex- 
ure, for a like cause. 

The waters of the tropical current gradually cool down in 
their progress, through the influence of the colder waters 
which they encounter; and along the isocryme of 62° they 
have in the colder seasons a common temperature with that 
of the ocean, so that the course of the Gulf Stream is but 
faintly marked in it. And also in the western half of the 
region covered by the isocryme of 56°, the colder and warmer 
waters have reached this as a mean temperature. Owing 
to the influence of the polar current on. the northern coast of 
South America, the equator of heat lies at a distance fh)m 
the land. 

Up the western coast of Africa flows the cold current from 
the south and west, bending upward all the isocrymal lines ; 
and passing north of the equator, it produces a lai^ south- 
ern bend, off the coast of Africa, in the northern isocryme of 
74°, outside of the warm current flexure from the coast of 
Guinea, and also a large northern flexure in the heat-equa- 
tor.* 

The Atlantic tropical current also flows in part down the 
eastern coast of South America, giving a deep flexure to each 
of the isocrymes, besides making these lines to diverge from 
the equator, through all their length. Again, the polar cur- 
rent passes northward nearer the eoast-line, bending fse 
back the western extremity of each of the isocrymes. 



* Along the ocean, near Africa, south and south-east of the Cape Verdes, 
Captain Wilkes found a current setting to the northward for much of the time 
until passing the equator. 
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In the Pacific the iropiaal oiirrentB shew tJbtfir effects near 
the coasia of New Holland and Chioa* in a gradual direr* 
gence of the linea from the equator. The ranges of islands 
fonning the Tarawant Radack, and Balick groups, appear to 
divert the current northward in that part of the North Pa^ 
cifici and consequently the isoorymal lines bend northward 
near longitudes ITO"" west and 180° ; and near Niphon that 
of 68^ shews a still greater northern flexure* 

The influence of the eatra-tropical currents in this ocean 
is remarkably great. The southern flows irom the west and 
southi bending upward the line of 56"" F» along tJie South 
American coast, producing at Valparaiso at times a sea-tem- 
perature of 48"" F. Still farther north it throws the line of 
CS"" F. even beyond the equator and the Gallapagos ; and that 
of 74°F.nearly 1500 miles from the coasts and 400 north of the 
equator. The line of 62° F. reaches even beyond Payta, tiie 
sea-temperature at this place being sometimes below 61". 

The north polar current produces the same result along 
the eastern coast of Asia as on the eaatem of America. The 
isocaryme of 74° F. is bent southward from the parallel of 
23' to 12' 30^ north, and that of 68° F. from 34° to 16° north ; 
and the latter deflection is even longer than the correspond*- 
ing one in the Atlantic. The trend of ih» coast opens it to 
the continued action of this current until the bend in the out- 
liae of Coohin-Ghina, below which the cold waters have less 
influence, although still Bhewinag some effect tipon ^ heoA^ 
e^iator. The isocryme of 44° is bent southward to Niphon 
by the same eold waters, and from this part of the Nortiiem 
Pacific the current appears to flow mostly between the islands 
of Japan and the continent. 

In the Indian Ocean the effects of the k^opieal current, as 
it flows westward, are apparent in the southern deflecUoD of 
tiiie several isocrymes. The trend of the coast favours a ooa* 
tinuation of the current directly along the coast, and conse* 
quently iia modifying influence on the sea-temperature reaches 
almost to Cape Town on the coast, and passes even beyond 
it at sea, crrrying 56" F. to the meridian of W east. 

By comparing the regions of the different oceans, north 
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and south of tbe equator, we may arrire at the mean position 
of the several isocrymes, and thereby discover, on a grander 
scale, the influence of the various oceanic movements. 

For the purpose of reaching mean results, the Middle Pa- 
cific is the most favourable ocean for study. This is appa- 
rent in its greater extent, and the wide distance between the 
modifying continents ; and also no less in the greater actual 
regularity of the isocrymes. 

We thence deduce, that the mean position of the isocryme 
of 74° F. is along the parallel of 20°, this being the average 
between the means for the North and South Pacific. In the 
same manner we infer that the mean position of the isocryme 
of 68^ F. is along the parallel of 27^ 

The southern isocrymes of Se"" and 62'' F. are evidently 
thrown into abnormal proximity by the cold waters of the 
south. This current flows eastward over the position of the 
isocryme of 44^ F., and consequently in that latitude has 
nearly this temperature, although colder to the south« Hence 
it produces little eflect in deflecting the line of 44°F.; more- 
over the line of 50" F. is not pushed upward by it. But the 
lines of SG"" and 62^ F. are thrown considerably to the north 
by its influence, and the Warm Temperate and Temperate 
Regions are made very narrow. With these facts in view, we 
judge, from a comparison of the North and South Pacific lines, 
that the mean position for the isocryme of 62"' F. is the pa- 
rallel of 32 ; and for 56" F., the parallel of 37° F. ; for the 
isocryme of 50" F. the mean position is nearly the parallel 
of 42" ; for 44" F. the parallel of 47° ; for 35" F. the parallel 
of 56^. There is thus a mean difference of five degrees of la- 
titude for six degrees of Fahrenheit, excepting near the equa- 
tor, and between 35^ and 44" F. These results may be ta- 
bulated as follows :* — 



* We may hence deduce the temperature of those isocrymes to which the 
parallels of latitude for every five degrees would normally correspond. They 
would be for 20', 74^ F. ; for 26°, 70" P. ; for 30°, 64-4*' P. ; for 35°, 68-4* F. ; 
for 40", 52-4" P. ; for 46% 46*4° P. ; for 60% 41° F. ; for 55% 36" P. ; for 60*, 
31= F. 
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Isocryaie 
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Using these results as a key for comparison, we at once 
perceive the great influence of the oceanic movements on 
climate, and on the geographical distribution of marine 
life. 

The polar or extra-tropical current of the Southern At- 
lantic has a more northward course in mid-ocean than that of 
the Pacific. It consequently bears up the isocryme of 35° F. 
to the parallel of 50^ that is, six degrees above the mean. 
The effect on the other isocrymes of the Atlantic is very re- 
markable. We perceive, in the first place, that the most 
southern point of each of these isocrymes is not far from the 
mean position of the same isocrymes in the Pacific, while the 
most northern point of each is ten to twenty-five degrees 
fiirther north. Taking the position of the isocrymes of 68° 
and 74® F., where they cross the meridian of 15® west, as the 
mean position for this ocean, we find that the former is eight 
degrees in latitude farther north than 68° F. in the South 
Pacific ; and the mean for the latter is in 7° south, while for 
the same in the Pacific it is 20° south, making a difference 
of thirteen degrees. The effect of the cold southern waters 
is consequently not along the African coast alone, but per- 
vades the whole ocean. It is hence obvious, how utterly 
untenable the common notion that the tropical current from 
the Indian Ocean is the same which flows up the west Afri- 
can coast. With a temperature of 56° south of Cape Town, 
it would be wholly incapable of causing the great deflections 
for the whole South Atlantic which have been pointed out. 
It combines with the cold current, but does not constitute it. 
The facts thus sustain the opinions long since brought for- 
ward by the distinguished meteorologist Mr Wm. C. Red- 
field, that the currents flowing north along the African and 
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South Ameru^ao eoasts are alike antarctic er cdd tempemte 
otirpents.* 

We may now turn to the North Atlantic. In this part of 
the ocean the mean positions of the isocrymes of 74'' and 
68'' F. are near the normal positions deduced from the Pa- 
cific. The line of 62"" F. is in a somewhat higher latitude, 
the mean position, excluding the eastern and western deflec- 
tions, being near the parallel of 36**. The line of 56** F. has 
the parallel of 42|p^ north for its mean position oyer the middle 
of the ocean, whfeh is fire and a half degrees above the nor- 
mal in the Pacific. The line of 60^ has in the same manner, 
for its mean position over mid-ocean, the parallel of 47J% 
or again fire and a half degrees above the normal position in 
the Pacific, The line of 44** F. may be considered as having 
for its mean position the parallel of b2° north, while it rises 
to 60"" north. The lines in the North Atlantic above that 
of 68° average about five degrees higher in latitude than the 
mean normal positions, while 68° and 74° have nearly the same 
places as in the Pacific. There is hence a great contrast 
between the Pacific, South Atlantic, and North Atlantic 
Oceans. This is seen in the following table containing these 
results : — 

Normal, deduced Mean position in Mean position in 

firom Pacifio. Sooth Atlantic. North Atlantle. 

T^'S. 2rN. 

19 28 

29 36 

36 42i 

39 47i 

44 52(m&x. GO^ir.) 

60 61 

The influence of the warm tropical waters in the North 
Atlantic lifts the isocrymes of 74° and 68° as they approach 
the coast of America, while the same lines are depressed on 
the east by the colder northern currents. Moreover, north 
of 68° the whole interior of the ocean is raised four to five 
degrees in temperature above the normal grade, by the same 
waters spreading eastward ; and between Great Britain aad 

* American Journal of Science, xlv., 299, 1843. 
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leelanidv the temperaiore is at least ten degrees wanner than 
in the corresponding latitude of the South Pacific, and 4iir- 
teen or fourteen degrees wanner tiian in the same latitude 
in the South Atlantic* 

The influence of so warm an ocean on the temperature of 
Britain, and on its living productions, animal and vegetable, 
is apparent, when it is considered that the winds take the 
temperature nearly of the waters they pass over. And the 
effects on the same region that would result from deflecting 
the Gulf Stream in some other direotioni as brought out by 
Prof. Hopkinst and others^ and substituting in the Northern 
Atlantic the temperature of the Southern Atlantic^ is also 
obvious, without further illustration. The discussicm of these 
subjects would be foreign to the topic before us. 

The subdivision of the oceans into Temperature Herons 
affords a convenient means of dividing off the coasts into 
Zoological Provinces. A comparison of the facts afforded 
by the distribution of Crustacea, with the positions and ex- 
tent of the provinces thus deduced, shew that they are natu- 
ral, and may in general be well characterized. 

Zoological Provinces have been considered by some as 
centres of creation, and therefore of diffusion, for groups of 
species. But such kinds of centres we fail to distinguish in 
any part of the globe. Each species may have had its one 
point of origin and single centre of difixision in many and 
perhaps the majority of cases : but however the fact may be, 
we have no evidence for asserting that particular regions were 
without life, and were peopled by migration from specific and 
predetermined centres ; for if there were such centres of dif- 
fusion, there are at present no means by which they may be 
ascertained. The particular temperature region in which a 



* Boat, in hit uitarctic voyage, foimd the sea-tamperature in 60° sonth mnd 
3° we§t, 31 J° F., in the month of March i at the South Shetlands, 61° sooth, 
the sea-temperature was 31° to 35° in January (midsummer) ; and in the same 
Mitoae, and 45° west, it was 30*1° in February. 

t Q^iMxUadj Jour. GeoL Soc, toL TiiL» p. 56, and Amer. Joor. fidence, 1853, 

▼OL XT. 
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species was oveaied vi^ bq ascertained by obsea^viag wM^b 
is most favourable for its development ; and by this oowrBe 
of investigation, we may find tbttt aliAOst every diffiarwt lor- 
eality has some species for which it is especially fitted. We 
may thus shew, as far as reason imd observation can do it^ 
that all regions, as a general ihing^ have had th^r own spe- 
cial creations. 

We rather look to climatal influences, in all their various 
hinds, directly and indirectly exerted, and united with height 
or depth of site, and other geographical conditions, as giving 
limits to Zoological Provinces ; and as regards marine ani- 
mals, ocean temperature is the more prominent of these in- 
fluences. Under temperature, the limits or extremes are to 
be considered as well as the mean, and also the varying ac- 
tion of currents which induce the changes, especially those 
occasional extreme results which are of decennial rather than 
annual occurrence. 

How far geological changes, by subsidence and elevation, 
have varied the distribution of the present races of animalSs 
or given limits to zoological regions, is a point yet uninvear 
tigated. The conclusions that have been derived from this 
source are mostly of a hypothetical character, and are to be 
received with distrust without a larger supply of evidence. 
It is easy to meet a difficulty by the supposition of a former 
union by dry land of regions now separate ; but it appears to 
us that better evidence is needed on such a point, than thos^ 
derived from the zoological fact which is to be explained. 

Along the various coasts, prominent capes are in general 
the limits of Zoological Provinces; and this fact is well shewn 
in the chart of ocean temperature. They are, as we have 
explained, the points where the cold or warm currents are 
turned ofi^ from a coast, and where, therefore, there is a sud^ 
den transition in the temperature. A striking example of 
this has been pointed out on both the eastern coast of North 
America, and western of South America, where several iso- 
crymes meet, forming a kind of nodal point ; — viz., Cape Hat- 
teras, the meeting point of the isocrymes of 62"^, 56'', and 60", 
and Cape Blanco, the meeting point of 68^ 62"^ and (nearly) 
74"". So also the east cape of East Australia, is the point of 
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mecrihig of the {socrymeft of 74^ and 68°. At tbe south ex- 
trensty of Africa, on the west coast of Asia, there are ap- 
prozittiations to the same fact. Cape Cod, the south-east 
cape of New England, is a marked point in zoological geo- 
graphy, and the termination of the isocryme of 44^ F. ; and 
the North Cape of the La Plata, inside of Maldonado, is 
another. 

We proceed to give an enumeration of the* several Zoolo- 
gical Provinces, to which we are led by the temperature re- 
gions adopted. It should be again observed, that the iso- 
cryme of 68° is the grand boundary of coral reefii, and of the 
larger part of the zoological life connected with them, and 
that the Torrid Zone and Coral-reef Zone of oceanic tempe- 
rature are synonymous terms. 

We mention also the extent of the Provinces ; and it will 
be found, that although seemingly numerous, few of them are 
under 500 miles in length, while some are full 4000 miles. 

For zoological reasons which are explained in another 
place,* and which may be the subject of another communi- 
cation to this Journal, we adopt for Marine Zoological Geo- 
graphy, three grand divisions of the coasts of the-globe. 
1. The American or Occidental^ including East and West 
America ; 2. The Africo-European, including the coasts of 
Europe and Western Africa ; and, 3. The Oriental^ including 
the coasts of Eastern Africa, East Indies, Eastern and South- 
em Asia, and Pacific. Besides these, there are the Arctic 
and Antarctic Kingdoms, including the coasts of the frigid 
zones, and in some places, as Fuegia, those of the ex- 
treme temperate zone. We add here, only in general terms, 
that there is a remarkable similarity in the genera of East- 
em and Western America, and an identity of some few spe- 
cies ; that the coast of Europe and Eastern Africa widely dif- 
fer in Crustacea from either the American or Oriental ; that 
the species of the Oriental division have a great similarity 
in genera, and that numerous species of Crustacea of East- 
em Africa 'are identical with those of the Pacific. We pass 
by, for the present, the details on these points. 



* The author's Report on Crustacea. 
VOL. LVI. NO. CXII. — APRIL 1854. 
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We also omit the zoological characters of the Provinces 
here ennmerated. . Several of these Provinces are identical 
with those proposed by Milne Edwards, Prof. K Forbes, and 
others ; and, as far as possible, the names heretofore used 
are retained. 

I. OOCIDRNTAL KINGDOM. 

A. Western Section. 

1. Torrid or CortU^Mf Zone. 
Provinces. Limits. Length in Miles. 

1. Panamian, (torrid) . 1** S. to ITi** N. . . 1600 

2. Mexican, Province, (N. sabtorrid) 17^° N. to CaLifom. Penin. 600 

3. Guayaquil „ (S. subtorrid) 1° S. to Cape Blanco, 4f** S. 200 



2. North Temperate Zone, 



4. Sonoran, (warm temperate) 
"6. Diego* or Jacobian, (temperate) 

6. Califomian, (subtemperate) . 

7. Oregon, (cold temperate) 

8. Pugettian, (subfHgid) . 



Penin. Califom. to 28j** N. 
28 J° N. to 34i° N. . 
34^** N. to 0. Mendocino 
C. Mendocino to Puget's 

Sound (?) . 
Puget's Sound to SS** or 66° 



650 
460 

480 

480 
1200 



3. South Temperate Zone. 
9. Gallapagos, (warm temperate) Gallapagoe. 

10. Peruvian, (temperate) . 

11. Chilian, (subtemperate) 

12. Araucanian, (cold temperate) 

13. South Patagonian, (snbfrigid) 



C. Blanco to Coplapo, 27^ S. 1600 

27i°S.to38''8. . . 700 

38° to 49° or 60° a . 900 
60° S. to Magellan Straits. 



1. Carribbean, (torrid) 



B. Baste EN Section. 

1. Torrid Zone, 

Key West and N. Yucatan to 



2. Floridan, (N. subtorrid) 

3. BraziUan, (S. subtorrid) 



1° S. of Bahia 
Key West to 27° N. 
16° S. to 24° S. 



4000 
200 
600 



2. North Temperate Zone. 

4. Carolinian, (warm temperate) 27° N. to Cape Hatteras 600 

6. Virginian, (cold temperate) . Cape Hatteras to Cape Cod 660 

6. Arcadian, (snbfrigid)! • Cape Cod to £. Cape of New- 

foundland . 900 

3. South TemperaU Zone. 

7. St Paul, J (warm temperate) . 24° 8. to 30° S. . 480 

8. Uraguaian, (temperate) . 30° S. to N. Cape of La Plata 860 

9. Platensian, (subtemperate) Mouth of La Plata. 

10. North Patagonlan, (oold temperate) S. Cape of La Plata to 43° S. 600 

11. South Patagonian,f (subfrlgid) 48° S. to MageUan Straits 700 



* May possibly be united conveniently to the Sonoran. 

t Changed from Nova-Scotian in the Report on Crustacea. 

\ The St Paul province may perhaps be united with the tJraguaian. 

I The South Patagonian is made to include both the eastern and wevtem 
sides of this portion of the continent ; but a division of the two may hereafter 
be found to be required. 
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n. APRICO-EtTROPBAN KINGDOM. 



1. Torrid Zone. 



1. Guineaiiy (torrid) . 

2. Verdensian, (N. subtorrid) 

3. The Biafrian, (S. Bubtorrid) 



Limits. 
6" N. to r N. 
0° N. to 14^** N., including 

the Cape Verde Islands 
6° N. to 7** or 8* S., including 

Ascension and St Helena 



Length In Miles. 
1200 



1000 



2. North TempercUe Zone. 



4. Oanarian, (warm temperate) 
6. Mediterranean, (temperate) 



6. Lusitanian, (subtemperate) 

7. Celtic, (cold temperate) 

8. Caledonian, (subfrigid) 



14KK. to 28° or 2»*N., in- 
cluding the Canaries 

29° N. to Cape St Vincent, 
with Mediterranean, ex- 
cepting some of its north- 
ern coasts, and including 
Madeira and Asores. 

Cape St Vincent to 42" N. 

42*^ N. to Scotland 

N. Scotland, SheUands, For- 
roe, &C. 



3. South Temperate Zone. 
9. Angolan, (warm temperate) . 7° S. to 13° S. 

10. Benguelan, (temperate) 13° S. to 28° S. 

11. Capensian, (subtemperate) . 28° S. Cape Agulhas 

12. Tristensian, (oold temperate) Tristan d'Acunha. 



900 



1000 



300 
1000 



900 
450 



III. ORIENTAL KINGDOM. 
I. Afaioan Section, or East Coast of Africa and Neighbouring Islands, 

1. Abyssinian, (torrid) . 26*° S. to 21° or 22° in Red 

Sea, includinglarger part 
of Madagascar & Islands 
north 
Northern third of Red Sea, 

about 
26i° S. to 31° S., with south- 
em Madagascar and Isle 
of France^ 

4. Algoan, (warm temp, and temp.) 31° S. to Cape Lagullias 



2. Erythrean, (N. subtorrid) 

3. Natalensian, (S. subtorrid) 



3500 
300 

550 



1. Indian, (torrid) . 

2. Liukiuan, (N. subtorrid) 

3. Endrachtian, or W. Australian, 



II. Asiatic Sbotion. 
1. Torrid Zone. 

East India Islands, N. Aus- 



tralia, Southern Aakd^ to 
12*° N. on Cochin China. 
121° N. to 15° N., with For- 
mosa, Looohoosy S.SJI 
shore of Japan. 

(8. subtorrid^ W. Atistralia 22r S. to 26*^ S. 900* 

9. N^fih Temperate Zone. 
4. Tonqnin, (warm temperate) 15° N. to 25° N., (Gulf Tonqvin). 

6. Chusan, (subtemperate) . 25° N. Into Japan Sea. 

6. Niphonensian, (cold temperate and 

subtemperate) . East coast of Niphon, to 40° N. 

q2 
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frovinoM* Umit*. 

7. Saghalian, (subf rigid) . . Coast of Japan Sea, part of Western 

and Northern Kiphon, SaglndUii, 
Yeso, Ac 

3. South Temperate Zone^ 

8. Cygnian.orSwan R.,(warm temp.) W. Australia, 26^° 8. to 8W. Cape. 

9. Flinders, (temperate) . Southern coast of Australia, 
la. MoretoB, (warm temp, and temp.) E. Australia, SGi"" S. to dl"" S. 

11. Bass, (subtemperate) . . E. Australia, 31* or 32** 8. to Van Die- 

men's Land. 

12. Tasmanian, (cold temperate) . Van Diemen's Land. 

in. Pacific Section. 

1. Torrid Zone, 

1. Polynesian, (torrid) . . Pacific Islands of Torrid Region. 

2. Hawaiian, (N. subtorrid) . Hawaiian range of Islands. 

3. RaratoDgan, (6. subtorrid) . Hervey Islands and others of South 

Subtorrid Region. 

2. SoiUh Temperate Zone* 

4. Kermadec, (warm temp, and temp.) Kermadec Islands, Ac. 
6, Wangaroan, (sabtempenite) Northern New Zealand. 

6. Chatham, (cold temperate) . Middle N. Z. to 46° S. and Chatham I. 

The Arctic Kingdom includes, (1.) The Norwegian^ 
north of tiie Atlantic ; (2.) The Kamtschatcan, north of the 
Pacific ; (3.) The North Polar. The Antarctic Kingdom 
includes, (1.) The FuegiaUy Foegia and Shetlands, &c. ; (2.) 
The Aucklandian^ Auckland and southern extremity of New 
Zealand; (8.) The South Polar. 



On the Ten^eratures of Running Streams during periods of 
Frost. By Richard Adib, Esq., Liverpool. 

The steady frost which prevailed at the close of the last 
and commenoement of the present year, ofibred to me a fa- 
Tourable opportunity of testing the temperatures of several 
Breams. These I found so exactly regulated to the freeung 
point of water, that I have been led to reflect on the nature 
of the process which gives this uniformity, and which I now 
propose to endeavour to trace, in order to shew that it forms 
the basis for the explanation of the phenomenon of i(» in the 
beds of rivers, of which those I have recently examined o& 
fisred abundant specimens. 

In this Journal, vol. 43, p. 243, I published an account 
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of some ground ice examined in a small rivulet 12 miles 
north o£ Liyerpool ; at the same time I described the rapid 
formation of numberless small ice pillars I had witnessed 
on the sides of the Pentland hills near Edinburgh, after a 
single night* s frost, from the water oozing gradually to the 
surface as it descended the hill. Captain Scorseby, in vol. 48, 
p. 1, of this Journal, has given a similar description of ice 
pillars formed under like circumstances. And I find in con- 
versing with those resident in hilly districts, that they are 
familiar with them. Around Liverpool, in delfs, I have often 
noted, during periods of frost, large accumulations of ice on 
the wall- sided surfaces of the sandstone which bound these 
deUs ; where the conditions for freezing are not favourable ; 
the walls being vertical and very confined, screen the parts, 
from radiation to the open sky. Yet, in confined situations, 
where the water oozes slowly to the surface, masses of ice 
collect which much exceed in thickness that on the adjacent 
ponds open to the sky and winds. While on a recent journey 
among the hills of Westmoreland, Dumfries and Lanark 
shires, I saw masses of ice formed from the water coming 
slowly to the atmosphere, where it spreads over the surface 
of the ice already made in a thin film, so as to be very favour- 
ably placed for freezing. This water which oozes to the 
surface on the rocks and hillsides forms a chief source of 
supply of the rivulet, which, in a hilly country every valley 
has ; presently these rivulets are joined together to make a 
river which is hastening to the sea. In sudi districts, then, 
the sources of streams are extremely active in ice-makings 
and the water in its passage downwards has to bathe a large 
superficies of this material, which it must continue to melt 
until the stream is eo<ded down to a freezing temperature; 
a process which iq)pears to go on with celerity after frosty 
weather has formed ice on the surface of the quieter p^orte 
of a running stream. 

During frost, a walk along the bank of a river shews in 
various ways how the current of a stream acts favourably fin* 
formiag ice. The water in rivers is usually then low for 
the winter season ; the action of ihe frost checking the mxp- 
fiy^ The ataream occupies only a portion of its bed^ic^ 
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soon coHeots at the edges and on Ihe snrfiace, at places vAere 
the water mns slowly or is shallow, this ice offers an impedi- 
ment to the current, and thus often sends some of 4h6 water 
of the stream over the surface of a p(»^on of the iee, — a 
position most favourable for its being frozen. In tiie river 
Eden, near Carlisle, I saw specimens of ice of VbsB ki&d ; 
at one of the arches of the bridge there was a large table 
of submerged sorfaoe-ice sunk one foot below the surface, 
and rent up the centre. In the rivear Bsk, near Mussel- 
burgh, I saw a sheet of surface^ice at iiie edge of the 
stream, frozen on the top of the gravel, and covered witb 
water one to two inches deep, in which a number of icy 
spicule had begun to form ; at some parts these spicnl» 
were so numerous that the mass looked like wet snow. la 
the river Almond, near Edinburgh, there were good speci- 
mens of the manner in whidi ice, collecting in one part of a 
river b^, forced the stream to flow in another portion of the 
bed hitherto unoccupied by the current, which extended ih^ 
surface over which the water was exposed to a frosty atmo- 
sphere, and thus rendered a running current of water a place 
active in ice-making. In point of fact, it is, only on a moi^ 
extended scale, the process I have already described as seen 
on the Pentland hills, where ice pillars two inches high were 
formed in quantities during a single night's frost 

The year 1854 was ushered in by a steady frost. On the 
three first days of January I examined various rivers. Tlie 
ground at the time was thinly covered with snow, and the 
temperature of the air ranged between IS"" and 80° of Fahren- 
heit. Severity was tiie prevailing character of the season ; 
cm the 2d the ice underneath the arches of the bridges over 
the Union Oanal, near Edinburgh, was strong enough to walk 
over ; on the 8d I crossed the river Eden on the ice, a little 
below the bridge at Carlisle, and I believe a period of many 
years has elapsed since this river was passai)le on foot so 
early in the winter. In succession I visited the following 
streams— Portobello rivulet, near where it enters the estuary 
of the Forth — ^temperature 32° i ground-ice in every pari of 
the stream which favoured its lodgement ; the ice wore a gray 
aspect from particles of sand and earth beiilg lodged m it by 
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the Mtion of the curreat ; in the stream near Livei^^ool ilu^ 
gray eoloor resolta after the ice haa been for a few days 
under water. 

Joppa rivulet, where it pasfles underneath the turnpike 
road, about a mile beyond Portobello, and immediately before 
it enters the estuary of the Forth — temperature 32°. The 
road is carried over this stream by a low stone aroh, and the 
situation is one of the last where ice would be expected to 
be formed by atmospheric influence ; the surface of the 
stream generally was covered with surface^ice ; under the 
arch at the edges there were a few crystals, but the breadth 
of the surface of the stream was there clear of ice. In the 
bed, eight to ten inches under water, there was a plentiful 
crop of ice composed of small crystals interlaced with one 
another like snow, and of a pure beautiful hue ; this lodge- 
ment extended over the whole of the bed under the archway 
where the nature of the ground and rapidity of the current 
favoured the accumulation, and for so small a stream shewed 
as fine a specimen of ground-ice, and the phenomena attend- 
ing its formation, as could be desired. That it was brought 
down by the current from higher parts of the stream and 
lodged there could not be doubted, and it owed its preserra* 
tion in such a locality to a current of ice-cold water continu* 
ally playing upon it. 

The Esk, at Musselburgh — temperature 32^ This stream 
must quite recently have reached the freezing temperature, 
for ground-ice was sparingly found in its bed, only in places 
where the current was rapid, and many of the plants in the 
bed in favourable enough situations had not yet reodved any 
ice. The river occupied a portion of its channel ; in some 
localities ice gathering and blocking up a passage between 
two stones had diverted a part of the water into anotiier 
part of the bed. 

The Water of Leith, near a village of the sanfte name^ and 
at SaughtoA Hall, was examined — ^temperature in both in«< 
stimees 33^, wlUi ground-ice under the arches of the bridges 
and other places favourable for its lodgement, but, Kke the 
£ak» the crop was notabundantw 

A sm^U rivulet which crosses the road that leads from Oort 
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ftiorpbiae Tillage to the railway staiioti— tempemture 3^2^ ; 
As migbi be antioipated) ibe two-tenths of a degree wa» quite 
sufficient to {nrerent any grouiid-ice ; the centre of the stream 
was free from ioe» at the edges there were a few crystals 
much the same as I had seen under the arch at Joppa ; w> 
ice undor water, otherwise the bed of tiie stream was most 
favonrable for its reception . The temperature of this riynlet 
ftnrmed a contrast, being aboye 32°; while on the canal in ita 
vicinity the ice onder the arches of the bridges was walked 
orer. 

The river Almond, near Oramond — ^temperature 32°, grotmd- 
ice in plenty ; one mass of it near a gorge where the water 
passed among some large stones I estimated to contain two 
cubic feet. 

The river Eden, at Carlisle. On 3d January I left the 
city and crossed the bridge by the Glasgow and Gariisle 
road. On proceeding up the bank a few hundred yards, the 
stream at that part shewed a surface free from ice, and from 
ten to twelve feet deep, running with a steady powerftil cur- 
rent — temperature 82°. In this part of the river there were 
lodgements of ground-ice by far the most extensive I have 
ever witnessed ; one mass I estimated to contain a cubic yard ; 
on some long slender stems of plants there were accumula- 
tions of spicul88, in form like large turnip bulbs, collected in 
that shape by the turning and twisting of the stems in the 
current, colour opalescent, like snow immersed in water. A 
short distance further up the stream there were large quan- 
tities of ice, some of it eight feet below the surface, gathered 
together in a form which resembled a number of rough stone 
blocks resting against one another at an angle of inclination 
of 75°. The heads of the blocks leaning towards the current, 
with the angle which first met the stream always a>cute ; this 
fact appeared to me to illustrate the process of the formation 
of these blocks, for it was there that the icy spiculse brought 
down by the river were lodged. The collections of ice in 
the bed of the Eden on 3d January were more interesting 
and beautiful than any I had ever before seen, both for the 
quantity of ice and the depth at which it appeared below 
the surface. Like the collections on the stems of the plants, 
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it liftd an opalesoeot hne, and tbere were mssy instences of 
pebbles^ imbedded in it^ vafrying in size from » WAhnt up to 
• stooe of three indbes diaaMter. The stream where the 
vaAer ran uncorered by snrfEiee-ice contained a oontinned 
ameceasion of groups of icy spiouke floating down, aiFording 
an unerring indication that the bed of the rirer contained 
quantities of submerged ice. A field of these spioolGB had 
collected below Eden bridge, which the severity of the wea- 
ther soon converted into a sheet of solid ioe^ lea/ving only the 
spiculsB, which had been raised out of the water by others 
underneath them, to attest its formation. 

These details shew that a stream must soon be cooled 
down to 32"" when its water has to bathe masses of ice in its 
downward progress ; also that after it has attained this 
temperature it will lodge any free crystals of ice which may 
be borne along by the current in localities suitable for their 
reception, without reference to the external influence of at- 
mospheric temperature to which that part of the stream may 
be exposed. Hence it is that under the arch of a bridge 
ground-ice is found as abundantly as in the most open part 
of the river. 

In the Neva, at St Petersburg, I have been told that the 
anchor of a ship when drawn up will sometimes be found 
to have its fluke covered with ice, which it is easy to con- 
ceive may be the case after the long winter of Busaia, wben 
a short frost in Cumberland lodged a cubic yard of loose ice 
in the bed of the Eden. 



On the Nature and Origin of different kinds of Dry Fogs. 
By M. C. MARTms. 

Ordinary fogs are composed of aqueous vapour in a 
vesicular state. Their appearance, the effect they hav^ on 
our organs, and, in particular, the indications of hygrometrioal 
instruments, and the optical phenomena they present) leat^ 
no doubt on this subject. 

There are other kinds of fogs which are quite dry* Tbisir 



* Pebbles ia rudely shaped icy bargee have been described to me by parties 
who have often watched them as they floated along on the surface of a stream. 
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analogy to the femer ia confined to tbe oirenmataEnoe of their 
filling the atmosphere* and diatorbing, like them, the trans- 
parency of the «ir ; but aqneous yapour has no part in their 
formation. Although noticed in meteorologioal registers, 
Mid mentiimed by travellers, these fogs have not hitherto 
been the subject of a comparative study. Accordingly, their 
history is very litUe known ; and it is probable that, under 
the name of dry fogs, meteorological phenomena of very dif* 
ferent natures have been confounded. The object of the 
present notice is to distinguish four very distinct kinds of 
dry fogs, to point out their differential characters, and to call 
the attention of meteorologists to the consideration of them. 

I. Dry fogs produced by the smoke arising from the fcum- 
ing of peat 

These fogs have been observed principally in Holland and 
western Germany. Muock, in the article Dry Fog (Trockner 
Nebel)y in Grehler's Dictionary, and Kaemtz, under the title 
Hoeherauchy have given a satisfactory view of the ascer- 
tained facts. Before their time L. L. Fincke had devoted a 
particular work to this subject. I shall content myself by 
giving in this place a summary idea of the appearances of 
this kind of fog and its causes, in order that we may be in 
a condition to distinguish it from the others. 

The dry fog of German meteorologists is not, properly 
speaking, a fog, but a smoke spread over a great extent of 
counlry. The report on this subject made at the meeting of 
German naturalists at Berlin* in 1828, by Professor Egen of 
ScBst, informs us how this fog is generated, elevated and 
diffused in the atmosphere. In the countries which form a 
belt about 11 myriametres broad, from Zuyder-Zee to the 
mouth of the Elbe, and over a surface of 430 square myria- 
meters, there are 107 of these, or a fourth part, occupied 
with peat-bogs. The proportion is not in all places the same ; 
in the region lying along the banks of the Ems, from Prus- 
sia to East Friesland, they form a third part of the surface 
of the country ; in Eastern Friesland and ihe Duchy of Olden- 
burg, a fourth part ; in the territory of Br^me and Verden, 
only a sixth part. These bogs afford no other produce than 
peat, unless they are burned, or dried by means of drains or 
canals, which are very expensive. This last method requir- 
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ing considerable oi^tal, the poor inhabitaotci of thaBe ocEon^ 
tries are obliged to prefer the former, wfakh was introduced 
into Germaoy in the eighteenth century. The peat is burnt 
during seven or eight years ; it is then left at rest for a 
period of from twenty to thirty years. Every year therefore 
a quarter of the entire surface may be burnt. . In the pre^ 
sent state of the population, it is about an eighth p»:i, or 
thirteen square myriametres, tiiat is burnt annually. 

In order to sow buckwheat or oats, they turn up the soil 
in autumn that the clods of earth and the vegetables they 
contain may have time to dry during winter ; they are set 
on fire in May, June, or July, according to the state of dry- 
ness of the superficial soil. The burning continues for a 
month, sometimes for fifteen days only. At certain spots it 
continues throughout the whole summer. The carboniza- 
tion of this peat, which is still humid, begins in the morn- 
ing after the disappearance of the dew, and continues till 
night. The cultivator takes care that the combustion does 
not proceed too rapidly ; and there arises from it an extremely 
thick smoke which forms clouds, at first insulated, but on 
days when the fires are general, they unite towards the 
middle of the day and form so dense a fog that nothing can 
be distinguished at the distance of thirty metres. This 
smoke rises above the highest mountains of the country^ — 
that is to say, it exceeds a height of 650 metres. This im- 
mense cloud of 430 square myriametpes and 600 metres in 
thickness, is driven by the east and north winds which pre- 
vail at this period, towards the countries situate to the south 
or west, where it darkens the air for whole days before 
becoming dissipated in the atmo^here. Fincke estimates 
the total weight of the carbonaceous particles thus raised 
into the atmosphere in the course of one summer, at 900 
kilogrammes. 

They are not satisfied with setting fire to the peat, but 
likewise bum the turf and poxious plants. This practice is 
followed in the neighbourhood of Siegen in Prussia, in £ifel 
on the banks of the Rhine, and in England. M. Egen gives 
proofs that the smoke arising from these burnings may ejt- 
tend very far. 
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In conntriev where these Agrioulttiral processes iere ub* 
known, an Atraospheric origin is assigned to the dry fog. In 
order to obtain evidence of the truth, M. 'Egen has connected 
the directions of the wind with the mdieations of tiie dry tog 
for the years between 1821 and 1827, and in reference to tiie 
following cities: — ^Anrich, Emden, Groettnigen, Meppea, 
Lingen, Bentheim, Stadtlohn, Minden, Munster, Salzufibln, 
Deimold, Blomberg, Amheim, Hamm, Paderbom, Lippstadt, 
Aix-la-Chapelle, Elberfeld, Coblence, Brest, Paris, Stras- 
bourg, Texel, Halle, Altona, Bielefield, Cl^ve, Solingen, 
Berlebnrg, Osnabruck, Soest, Hildbnrghansen, Gotiia, 
Oarkhafen, Goettingen, Treves, Brussels, Amsterdam, Essen, 
Cologne, Brunswick, Lunebourg, Reyal, and Falmouth. 

From these numerous observations, M. Egen draws the 
following conclusions : — 

1. This dry fog is the smoke arising from the combustion 
of peat. It has a particular smell which is always recog- 
nised when it has once been felt. 

2. Formerly less peat was burnt than at present, and the 
fog was less common. In the middle of the last century only 
two days of dry fog were reckoned on annually at Lingen- 
sur-Ems, but now they amount to eighteen. 

8. The more remote we are from the peat district, the 
rarer they become. Thus at Lingen eighteen are observed 
every year; at Scest, six or seven ; a day's journey further 
away, only four or five. 

4. The hfitensity of the fog likewise diminishes the ftiP- 
ther we remove from the peat bogs. In Eastern Friesland, 
it is as opaque as the thickest moist fog ; at Soest, situate 
11 myriametres from the southern border of the peat region, 
we may always distinguish objects at the distance from 60 
to 100 metres. It is seldom that the clouds cannot be seen, 
and the sun does not become invisible until it reaches the 
horizon ; at the distance of 35 myriametres from tiie 
peat deposits the smoke becomes only a light bluish vapour 
which spreads along the plains and valleys rather than on 
the mountains, because it rests on the ground. 

5. The wind blows almost always from the peat-fields 
to the place where the fog is seen. At Emden, it comes by 
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the eftrt and north-east ; in Westphalia, by the north-wefit, 
notrth, or north-east ; at Gcettingen, where it ha« been stodied 
by MM. Gauss and Haussmann, by the north and north* 
west ; at Jeter, by the south. There are no doubt excep- 
tions ; they are caused by shifting winds, which do not idlow 
us to ascertain the original direction of the current which 
brought the smoke. 

6. The most evident proof of the origin of the Land* 
ranch is that, in most cases, we can prore the coincidence of 
great combustions with the appearance of the dry fog. Thus^ 
on the 18th and 19th of June 1821, about mid-day, the peat- 
bog was enveloped in a thick cloud of smoke ; about five 
hoiu*s after, the countries between the North Sea and Siegen, 
and between Cleves and Minden, were likewise covered veith 
smoke. On the 22d May 1822, in the morning, the peat 
was concealed by the smoke; about six o'clock, all the 
country between the North Sea and Coblentz, and between 
Amheim and Minden, was occupied by it. This is a surface 
of 1035 square myriametres. In reference to that day M. 
Egen received notice from forty-two localities comprised in 
that space. 

The same observer has further satisfied himself by hygro- 
metrical experiments, in which he made use of Daniell's 
hygrometer, that the humidity of the air was not greater 
during the dry fog than on the days whioh preceded luid 
followed its appearance. August at Berlin, and Kaemtz at 
Halle, made the same experiments and obtained the same 
results on the dry fog of 1834. 

These £ftcts appear to us sufficient to establish the origin 
of certain dry fogs. One point alone remains to be deter- 
mined, namely, whether this smoke can be U*ansported to 
great distances without being dissipated, and give rise to 
the appearance of the dry fogs which have been noticed 
piindpally in Holland, Western Germany, and the north of 
France. Many authors have decided this point in the 
affirmative. Fincke has traced it for the space of 22 myria^ 
metres without its intensity being diminished. The greater 
part of German meteorologists, such as Egen and Kaemtz, 
believe that the smoke arising from the combustion of peat 
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ia Westphalia may obscure the atmoApfaere at B&k, Fari% 
Brest in the south, and Copenhagen in the north. Yet, not- 
withstanding the extent, thickness, and d^mty which mciBt 
be conceded to ibese clouds of smoke, we cannot admit tiiat 
they could cover a portion of Europe like certain general dry 
fogs, su^ as those of 1764 and 1783, whose history has been 
preserred to us by writers of th^ last century. These fogs 
fonn a second class which I shall endeavour to chiuracterize. 

II. Oeneral dry fogs produced hy volcanic enjiptions. 
Trochner Nebel (Germ.); Dry Fog (Eng.); Sofinenrauch, 
E^astner* 

To give an idea of this kind of fog, I think I cannot do 
better than describe the most oelebrated of all, that of 1783. 
This task is the more easy, since the favour meteorology then 
enjoyed has raised a crowd of observes who have transmitted 
the most valuable documents respecting this curious phe- 
nomenon in the Ephemerides de la Sociste Meteorologique de 
Manheim. 

I shall first trace the progress of this fog, that is to say, 
determine the period of its appearance and disappearance at 
the places where it has been observed ; I shall then treat of 
its nature, and the phenomena which accompanied it. 

Dry fog of 1783. — Speaking in a general way, this fog 
extended from Norway to Syria, that is to say, over a space 
of 35 degrees of latitude ; and from England to Altai, that is, 
over 120 degrees of longitude. It was observed, more or less, 
during the whole period of time between ihe 24th May, the 
day of its first appearance at Copenhagen, and tl^ 8th 
Oetober, when Lananon saw it for the last time in the val* 
ley of Servieres in Dauphiny. 

Height af it. — When on Mount Ventoux, 1910 metres 
above the sea, Lamanon still saw much of it above him. He 
satisfied himself, by going from the sea-shore to the hi^^est 
mountains, that the lowest part was thickest and dryest. 
Among the French Alps, the shepherds assured him that it 
Qovered the highest peaks, which implied a thickmiesft' of 4000 
metres. At Geneva, Senebier ascertained thai it exceeded 
the height of the great Sal^ve, which is 1484 metres abeve 
the sea* De SauBsore himself observed this fog at the- hoa- 
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pioe of QrimBel (1880 metres abore the sea), on the lOth* 
lltb, and 12th Julv. It was little observable on the two 
last days^ but, aeeordiag to the acconnt of tiie people at the 
hospice, it was as dense in the end of Jone on the Gtarimsel 
as in the plain. 

At Narbonne, on the contrary, it never rose, according to 
Marcorelle, above 780 metres ; at a greater elevation the 
sky remained always clear. From Neufehatel the peaks of 
the Alps were seen above the fog. But Sausstice, who was 
in the neighbourhood of Rolle on the 3d July, conld not dis- 
tinguish, between five o'clock in the morning and noon^ the 
peaks of the Jura, about three leagues diatant. At Padua, 
and even at Rome, the fog appeared suspended in the air and 
not to touch the horizon. 

From what has been said it may be concluded that the fog 
was variable in thickness ; it was so even according to the 
hour of the day, for Lamanon being, on the 21st of June, on 
the top of Yentoux before the rising of the sun, remarked 
that the fog ascended as that luminary rose above the hori- 
zon. 

Phydical properties of tMs Fog — Its appearance* — 
With the exception of Maret of Dijon, all observers were 
struck with the extraordinary appearance of this fog. '' It 
was," says Senebier, '' a bluish vapour, sometimes reddish, 
never gray like ordinary fogs ; it coloured objects blue. 
During the days on which it was dense, houses and trees 
disappeared at the distance of a third of a league/^ Toaldo 
at Padua, Marcorelle at Narbonne, Cotte at Laon, Prseus at 
Sagan, Father Onuphre on St Qothard, and Saussure on tiie 
Grimsel, compare it to a smoke, and even a dust totally 
different from ordinary fogs. These testimonies are cor- 
roborated by the examination of the other properties of tbis 
vapour. 

Its hygrometrical state, — ^The very title of this memoir 
imposes upon me the obligation of shewing that the fog of 
1783 was completely dry, and had no efiBect on hygrometricid- 
instroments, nor on hygrometrical bodies. In order to prove' 
thisy I have only to refer to the statements of ttie natural 
jdulosophers who observed it. At Geneva, iSenebier fbund 
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that it did not act on the hygrometer as a humid fog. Van 
Swinden is not less explicit. At Franecker, in Holland, th% 
air was in no degree moist, and the hygrometers indicated 
the maximum of dryness on the 23d June, a day on which tha 
fog was very dense. During the whole of this month iite 
weather was very dry. 

At Manheim, observers satisfied themselves that this fo;g 
was not moist but dry, judging by the hygrometer, the 
evaporation of fluids, the drying of moistened bodies, such 
as hay and the dust of roads, and its continuance during rain. 
At Padua, Toaldo finds it completely different from ordinary 
fog, and notifies that the hygrometers indicated dry. At 
Salon, in Provence, Lamanon observed that salts did not 
deliquesce, and it did not cause the hygrometer to ascend. 
In 1783, the salt pits of Hydros crystallized fifteen days 
sooner than usual. 

At Narbonne, however, after having been dry, this fog be- 
came humid, owing to winds from the east, which prevailed 
on the 26 th, 27th, and 28th of June. *• At Laon,'' says Cotte, 
" it began on the 18th June ; it was very low and as thick 
as in December, accompanied by a very cold south wind. On 
the 19th there was a considerable storm ; the fog appeared 
afterwards to increase, and continued to be cold while the 
south wind blew, that is, to the 24th. During this time, the 
fog was very humid, as my hygrometers indicated to me. 
On the 24th the wind changed to north, the air became warm, 
and the fog altered its character ; it became dry, and might 
be compared to a smoke rather than a fog. The heat and 
dryness always increased, north and north-east winds con- 
tinuing to prevail. 

A single observer, Maret, affirms that at Dijon this fog 
appeared to him in every respect like ordinary fogs. He 
perceived, however, that vegetables were dried during the 
day. 

This evidence does not appear to me to invalidate that of 
all the others, particularly when such observers as Van 
Swinden, Toaldo, Senebier, and Lamanon, ascertained the 
dryness of the fog experimentally. 

Density of the fog in 1783. — ^At Copenhagen, the sun was 
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clfearly visible as long as it had not risen from 20 to 30 de- 
grees above the horizon. At Laon, during the day, the light 
of the sun was of a pab orange colour ; at its setting, it 
appeared of a fiery red. The moon presented the same 
appearance. Such is the statenoent of Gotte. 

SmeU of the dry fog of 1783. — The action of this fog on 
sorme of our organs was very different from what is observed 
in aqueous fogs. At Franecker, in Holland, Tan Swinden 
felt a sulphurous odour which excited cough and penetrated 
into the closest places ; it was particularly sensible on the 
24th June. At Groeningen not only a sulphurous smell but 
even a sulphurous taste was perceptible. Marcorelle found 
it to possess the sharp and stimulating o4our of smoke. At 
Salon it weakened the eyes ; individuals whose chests were 
delicate experienced disagreeable sensations. Cotte and 
Toaldo mention nothing of this sort ; but the former, on the 
testimony of others, relates that in Provence and elsewhere 
it had a sulphurous, fetid odour, which tickled the eyes. 
However this may be, the peculiarity in question was not 
observed in all places. Senebier, Maret, and Cotte state 
that the fog was without smell, and a great number of ob- 
servers make no mention of its action on the organs of sights 
taste, or smell. 

Meteorological phenomena accompanying the dry fog of 
1783. — ^What has been said will, I think, be sufficient to 
shew that the fog of 1783 was altogether of a special nature, 
and in no respect formed by aqueous vapour. This opinion 
will be confirmed by the study of the concomitant phenomena. 
Its appearance did not take place in analogous circum- 
stances, but in very varied states of the atmosphere. At 
Copenhagen it appeared suddenly after a series of clear and 
warm days; south-east-south and south-south-west winds 
succeeded each other in the atmosphere. At Franecker in 
Holland, Sagan in Silesia, and Peissenberg in Bavaria, the 
south-west wind prevailed when it was observed for the first time. 
At Manheim the winds were variable before it first appeared. 
On the same day it blew successively from west-south-west, 
south-west, and north-west. At Rochelle the south-west pre- 
vailed for two days when it appeared, and the same day the 
VOL- LVI. NO. CXII. — APRIL 1854. B 
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wind shifted in the evening to west-north-west. At St 
Oothard the west-north-west wind, blew from the evenhig 
before the fog arrived. 

At Dijon the south-west had continued for three days, 
and turned to the south at the moment of its first appearance. 
On its second appearance, 22d June, the wind was from west- 
north-west, north-west, or north. At Laon the fog arrived 
accompanied by a very cold wind from the south. At Padua 
It was preceded by numerous storms ; on the I7th the wind 
blew from the north ; on the 18th from the west-north-west 
in the morning, south-west at mid-day, and south-east in the 
evening. At Narbonne the weather was calm and the heat 
great for two days. At Rome it likewise came with a south- 
west wind. 

We thus perceive that the fog appeared neither with the 
same wind, nor in the same meteorological circumstances ; 
in general, however, it appears to have been brought by a 
south-west wind. When it had once overspread a country, 
nothing could make it disappear, neither wind, rain, nor 
storm. The following are some examples of this. At Man- 
heim there were 23 days of rain, and twelve storms during its 
continuance. On three days it thundered, while the fog was of 
extreme density; on the 27th June its density was such that 
one could not see a quarter of a league, and yet there was so 
severe a storm, that the thunder broke in thirteen localities 
in the neighbourhood. At Geneva, Senebier made the same 
observations ; neither rain nor wind had the power of dissi- 
pating it. On the 12th July, among others, there was a 
frightftil thunder-storm which struck eight houses in the 
town. At Padua fourteen storms of lightning occurred 
during the continuance of the fog. A tempest came on in 
the momiirg of the 26th, accompanied with claps of thunder 
which were heard from one sea to the other, and struck five 
or six houses in the town of Vicenoe alone : the fog was not 
dispersed. At Narbonne, the north wind blowing violently, 
it almost wholly disappeared from the 4th to the 6th of July ; 
but on the return of calm weather, it again enveloped, not as 
formerly the whole celestial hemisphere, but a zone comprised 
between and 20 degrees above the horizon. To the testi- 
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mony of Hemmer^ Senebier, Toaldo, and Maroorelle, I may 
add that of Van Swinden^ who was astonished to see it con- 
tinue in spite of rains, winds, and storms. 

Origin of the dry fog of 1783* — Every meteorologist who 
has taken the trouble to read the preceding details, will be 
persuaded, like myself, that the fog of 1783 was not composed 
of aqueous vapour. The hygrometrical experiments of Se- 
nebier, Van Swinden, andLamanon, — its continuance for two 
months of the summer, in all kinds of weather, and during all 
kinds of winds,*— sufficiently prove this. 

This fog was smoke— Toaldo, Marcorelle, Cotte, and De 
Saussure are all agreed on this point ; the latter supports his 
opinion by that of the Bernese mountaineers who, he says, 
are so well experienced in fogs. 

Its origin appears to us to be that already assigned to it 
by some observers of the period, namely, the earthquakes 
and volcanic eruptions which in the same year shook Iceland 
and Calabria. We know as a fact that in these eruptions 
tiie volcanoes threw up into the air masses of ashes, which 
formed true clouds, which the winds carried to a distance. 
In the neighbourhood of the volcano, the light of the sun 
was completely obscured by them, as in the eruption of Ve- 
suvius, in the year 70, when, according to Pliny the younger, 
tiie obscurity was like that of a shut-up apartment. On the 
22d and 23d October 1822, lanterns were used in the villages 
near Vesuvius. M. de Humboldt, who bears testimony to 
tbese facts, compares Hhem to what so often takes place at 
Quito during the eruptions of Pichincha. During the erup- 
tion of Catopaxi, 4th April 1768, the shower of ashes at 
Hambato and Tacunga was such that the inhabitants like* 
wise went about in open day with lanterns. These pheno* 
mena were also observed at great distances from the 
ignivomous crater. During the eruption, in the month of 
December 1760, the smoke of Vesuvius, carried by the wind, 
darkened the sun for an entire day at Ouccaro and GilentOi 
towns in the principality of Salerno, situate 92 kilometres 
from the mountain. On the following day the grass was 
covered with ashes. 

r2 
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Ashes are conveyed by the winds to considerable distances. 
After the violent detonations, like the dischai^e of artillery, 
which alarmed the inhabitants of Barbadoes on the SOth 
April 1812, there was seen the following day, 1st May, 
above the horizon of the sea, a black cloud which already 
covered the rest of the sky, and which soon after spread it- 
self in the part where the light of the twilight began to appear. 
The darkness then became so great that in rooms it was 
impossible to discern the place of the windows, and in the 
open wr many could not discern either the trees or outlines 
of the neighbouring houses, nor even white handkerchiefs 
placed five • inches from the eyes. This phenomenon was 
caused by the fall of a great quantity of volcanic dust arising 
from the eruption of a volcano in the island of St Vincent. 
This new kind of rain, and the daritness resulting from it, 
did not terminate till between twelve and one o'clock. The 
island of St Vincent is 170 kilometres west from Barbadoes. 
During the eruption of Hecla, in 1766, the clouds of smoke 
produced such a darkness, that at Glaumba, 50 leagues dis- 
tant, people could not walk but by groping their way. In 
1794 the whole of Calabria was enveloped in thick clouds 
vomited from Etna. 

If examples are desired of transportation to greatdistances, 
the following may be given as proofs. Procopius assures us 
that in 472, the ashes of Vesuvius were carried as far as 
Constantinople, that is 250 leagues. In the formidable 
eruption of Tomboro, a volcano in the island of Sumbava, 
which took place in 1815, the ashes extended to Java, Ma- 
cassar, and Batavia ; they even reached Bencoolen, and Suma- 
tra, which is as remote from the point of departure as Etna 
is distant from Hamburg, namely, 16 degrees of latitude, or 
more than 1500 kilometres. 

If we compare these results, arising from an insulated 
eruption, with those which must be produced by multiplied 
and continuous eruptions at the two extremities of Europe, 
in Calabria on the one hand, and in Iceland on the otfier, we 
will not hesitate to ascribe to them, along with Toaldo and 
Van Swinden, the origin of the dry fog of 178S. 
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In Calabria and Sicily, says Toaldo, the earthquakes be- 
gan in February and continued till the end of March. The 
outline surface of Calabria was completely changed ; upwards 
of a hundred mountains were torn up, turned over, and trans- 
ported ; an equal number of deep pits were opened and re- 
mained unfilled. Fifty lakes were produced by the stoppage 
of rivers, and the number of victims to this calamity ex- 
ceeded a hundred thousand men. 

In Iceland the same disasters happened. Before the 
flame broke out, the atmosphere of the island was so filled 
with smoke, vapour, and dust, that the ground appeared red. 
Near the mountains it was night at mid-day. The earth- 
quakes and eruptions began on the 1st June 1783. The 
snK>ke and vapours issuing from the earth formed three 
colunuis visible for 55 kilometres. On the 8th June the dark- 
ness was complete. On the 11th the river Skapta disappeared, 
dried up in twenty-four hours. Its source was in the moun- 
tain called KlofajokuU; previously it was lost in a gulf 
named Skaptargliufur, and ran in a cajial eight kilometres 
in length by sixty metres in depth, between very high rocks. 
This canal was filled by a stream of lava, which by degrees 
overran the banks and covered all the country, except the 
hi^ mountains. Its breadth, from the centre, was twelve 
kilometres towards the east, and much greater towards the 
west. Arrested by mountains on the south, it ended by sur« 
mounting this obstacle, and spread itself over the plain. This 
sea of fire boiled in a fearful manner, carrying everything 
along with it. In the plain ita depth was still from thirty 
to forty metres. Throughout the whole track of the incan- 
descent lava the herbage was burned, the rivers dried up, 
villages destroyed, men and animals sufibcated. After these 
details we may form some idea of the torrents of smoke which 
must have risen into the air, along with the vapours and 
gases escaping from the bowels of the earth. 

Ai the beginning of October the gromid of Iceland was 
still agitated ; flames and smoke issued from the ground in 
the centre of the island. At length, in November, these ter- 
rible phenomena ceased, but a volcanic island which had been 
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thrown up sixteen miles from the coast of Iceland, still 
emitted flames in February 1784. 

If we compare these facts with the dates of the appeMranoe 
of the dry fog, we will observe a very remarkable agreement. 
The first appearance was at Ck>penhagen, on tiie 24th May, 
precisely at the time when the ground of Iceland began to 
emit smoke, gases, and vapours, phenom^[ia which were pre- 
cursors of the eruptions and earthquakes about to succeed. 
It was likewise at Copenhagen that the fog continued longest 
From Copenhagen it extended to France, Gtermany, and 
Italy, where it was remarked almost everywhere from the 
16th to 18th June. At the end of the month it was observed 
in the south, in Portugal and Syria ; in the east, at Moscow 
and Buda in Hungary. This general progress from n<Mrth 
to south, and from east to west, leads us to seek for the 
origin of this fog in the north-west of Europe, precisely 
where we find Iceland, the permanent theatre, throughout 
the whole summer of 1783, of a true burning of ike earthy 
as it was called by cotemporary authors. 

The dry fog, or rather smoke, which covered Europe dur- 
ing the summer of 1783, was therefore owmg to volcanic 
eruptions and combustions which took place in Iceland, and 
pei^aps to the earthquakes which laid waste Calabria. The 
rarity of the phenomenon is explained by the rare occur- 
rence of eruptions so continuous and important as those 
which ravaged these two countries. For sixty- seven years 
meteorologists have not observed a fog so general and per- 
manent in Europe, and for the same period no eruptions hare 
happened comparable to those of 1783. But this example 
proves to us that dry fogs, of a local character, observed at 
great distances from any active volcano, may be connected 
with eruptions, and the combustion of the vegetables which 
cover the soil enveloped in burning lava. In this point of 
view, the fogs formed by the ashes and smoke of volcanoes 
enter into the category of those which are owing to the com- 
bustion of peat-grounds in Westphalia. Both originate in 
extensive conflagrations ; both are produced, not ^y water, 
but by fire ; and both are completely different from the fogs 
formed by aqueous vapour. 
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III. Dry fogs at the horizon^ of unknown origin. 

Horizon enfiim^, Fum^e d*borizon ; Hdle of the Swiss ; 
H<Bherauch of the Germans ; Callina of the Spanish. 

The dry fogs of which we have hitherto spoken are owing, 
the one to the combustion of peat, the other to volcanic erup- 
tions ; it is different with the smoke of the horizon. Scarcely 
noticed by meteorologists, it has not hitherto been the subject 
of proper examination. The notes found here and there are 
insufficient to furnish a complete description, much less to 
establish any theory. In endeavouring to trace the princi- 
pal appearances of this phenomenon, I shall not attempt to 
disguise either the difficulties or imperfections of this part 
of my undertaking. If I draw the attention of observers to 
it my object will be gained. 

The horizon-smoke appears to be more common and more 
intense in the south than in the north of Europe, in warm 
regions than in cold ones. Thus, in Spain, according to 
Willkomm,it continues during the months of June, July, and 
August, when the weather is fine. M, de Humboldt speaks 
of it as a habitual appearance at Acapulco, on the western 
side of Mexico, but not at Cumana, where this vapour, how- 
ever, interfered with his astronomical observations £rom the 
10th October to 3d November. In the north it is not seen 
often ; we have not observed it in Lapland. In Switzerland 
it appears more common, and strikes the attention of every 
one, because it conceals the view of the chain of the Alps 
during the fine weather which attends the north and north- 
east winds. In every instance it appears in oonneotion with 
a clear sky, and, in general, north winds. 

Its appearance is that of a gray or reddish ^moke sur- 
rounding the horizon, and rising at the maximum to 20 or 25 
degrees above it. Commonly its thickness is only from 5 
to 10 degrees. The upper edge is not distinctly defined on 
the sky ; the latter has not the deep azure colour observed 
before rain, and is of a bluish white. The air is not per- 
fectly transparent, objects are indistinct and do not appear 
near the spectator as in days when the air is saturated with 
moisture. Travellers who then ascend mountains, induced 
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by the kmg track of fine weather, often experience a di»> 
iqipointment which they would have avoided if they bad 
dioflen a fine day preceded or followed by days of rain.. 
When the sun penetrates into this smoke, he assumes a red- 
dish tint, his splendour is much weakened, and the disk 
appears surrounded with concentric circles having a vibra- 
tory motion. 

Hygrometrical instruments remain unaltered on the 
appearance of this fog ; or, to speak more correctly, they 
move to the point of dryness, as experiments by myself and 
others prove. 

M. Willkomm is the only observer who reached this fog 
and penetrated into it ; but he represents it as a vapour re- 
sembling a mirage, which continually flees before the travel- 
ler. Thus, when he arrived at the villages or mountains, 
the view of which was concealed by the horizon-smoke, even 
when he was in the midst of it, he was unconscious of its 
presence. Nothing informed him that he was surrounded 
with an air which, seen at a distance, appeared as opaque as 
a thick smoke could have done. 

With circumstances so extraordinary before us, we do not 
hazard any hypothesis ; and confine ourselves to making a 
new appeal to the zeal of meteorologists, astronomers, and 
travellers. 

The Callina or horizon-smoke in Spain.* 

The fog to which Spaniards give the name of Callina has 
no connection with those which we name dry fogs (Land- 
ranch). The latter are caused by the combustion of peat in 
the north ; at least that has been demonstrated in the most 
evident manner in regard to many of them. I shall not 
enter on the question whether the dry fogs of Germany are 
smoke arising from the combustion of heath or peat in East- 
em Friesland, the Duchy^of Oldenburg, the provinces near 
the Baltic, Russia, Scandinavia, or Iceland. The callina of 
the south of Spain has not the same origin ; in fact the dry 
fog of Germany is a local phenomenon, appearing suddenly, 
continuing a few days and then disappearing. It has the 



* By Maurice Willkomm. 
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^um%\\ of bumiQg» or ai least a pocoliar smell, and eavelopes 
tbe objects near it in a blmsh yapour. The callina is com- 
pletely different ; it is a permanent fog which every year, 
during the whole sonmier, covers the horison and impairs 
the transparency of the sky. I have observed it for two 
years, always in the same oircumstances. 

The callina appears in the middle or at the end of June. 
It forms around the horizon a band of fog of a bluish -gray 
colour, which increases with the temperature. In the 
middle of August, when the temperature reaches its maxi- 
mum, it covers about a quarter of the celestial vault. At 
this time the colour of the fog at the horizon is of a reddish 
brown. Higher up it passes into yellow, and from its edges 
rises a transparent vapour like a light gauze, which covers 
the whole sky and imparts to it a leaden hue. When the 
callina reaches this degree of intensity, it embraces the 
whole horizon, and disturbs the view of objects to a distance 
of three or four leagues. All those objects which are nearer 
are, on the contrary, perfectly distinct. I have never felt 
the least odour, and we do not observe when we enter into 
the fog. The nearer we approach to an object veiled by the 
callina, the more distinct its outlines become, and at the dis- 
tance of some leagues it is perfectly distinct and in full 
light ; no trace of the fog is seen around one. 

From the end of August the callina diminishes with the 
heat, and disappears in the end of September or in the be- 
ginning of October, at the time when the equinoctial gales 
prevail. Sometimes it diminishes when the approach of a 
storm refreshes the atmosphere, which is in general very 
rare in summer. But on the following day after the storm, 
the thickness of the callina is much less, the sky purer and 
of a deeper blue. At the end of a few days it recovers its 
former dimensions. I have observed the callina in the warm 
plains of the Guadalquiver, of La Mancha, in the Asturias, and 
the province of Almeria, more rarely among the mountains. 
Its increase and diminution with the temperature seems to 
indicate a connection with it. This is likewise the opinion of 
the people of Spain. 
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Dry fbge properly so called. — Itoow remains for us to men- 
tion certain fogs which are n^her smokes produced bj com- 
bustions, nor callinsy but vapours, among which the obserrer 
finds himself, without experiencing the slightest sensation of 
humidity, And hjgrometrical instruments not indicatii^ the 
slightest trace of it. On this subject documents are still 
rarer and more imperfect than in regard to the other three 
^>ecies of fogs. Having never observed fogs of this nature, 
which have been described by two great meteorologists, De 
Saussure and Humboldt, I think I cannot do better than al- 
low them to speak for themselves. 

'* After many days of decidedly fine weather," says De 
Saussure, ^'when the air is not perfectly transparent, we 
perceive a bluish vapour floating in it which is not of an 
aqueous nature, since it does not affect the hygrometer ; but 
its nature is not yet known to us.'' 

It may be asked, in the first place, if this bluish vapour is 
not the halo which accompanies the callina % But how are 
we to suppose that such an observer as Saussure should have 
remarked the halo, and not attended to the horizon-smoke 
which accompanied it t It must be rare in Switzerland, for it 
is never referred to in his Voyages dans les Alpes; and in 
our ascents and prolonged stations among tiie mountains we 
never saw it but once. 

The following notice from M. de Humboldt is a much bet- 
ter characterized example of a true dry fog. On the sum- 
mit of Silla, a mountain which rises near the town of Carao- 
cas, to a height of 2630 metres above the sea, MM. de 
Humboldt and Bonpland were much struck with the appa- 
rent dryness of the air, which seemed to increase as the fog 
formed. <' When I took the hygrometer from its case,'^ says 
the illustrious traveller, <^to subject it to experiment, it 
marked 52 degrees (87 deg. Sauss.) The sky was clear, 
yei tracks of vapour with distinct contours passed from time 
to time amongst us, grazing the earth. Deluc's hygrometer 
went back to 49 degrees (85 deg. Sauss.). Half an hour later, 
a large cloud enveloped us ; we could no longer distinguish 
the objects nearest us, and we saw with surprise tiiat the 
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instrument continued to advance to dry, that is to 47°'7 (84 
deg. Sauss.). The temperature of the air was, daring the time, 
from 12 to 13 degrees. Although in the whalebone hygro- 
meterthe point of saturation in the air is not at 100 degrees, 
but at 84'*'5 (99 deg. Sauss.), this eflTect of a cloud on the 
moTement of the instrument appeared to me most extraordi-^ 
nary. The fog continued sufficiently long to admit of the 
fillet of whalebone, by its attraction for the molecules of 
water, to elongate itself. Our clothes were not dampened. 
A trayeller» experienced in observations of this kind, recently 
assured me that he saw on the naked mountain of Mar- 
tinique, a similar effect of clouds on the hair hygrometer. It 
is the duty of a natural philosopher to relate the phenomena 
which nature presents, especially when he has neglected 
nothing to avoid errors of observation." 

M. Rozet, an officer of the ^tat-major, has often observed, 
during his investigations among the Pyrenees, a bed of hori- 
zontal vapour at a height varying from 230 to 1150 metres 
above the sea. But in order to determine whether these 
vapours belong to the class of dry or humid fogs, it is neces- 
sary that ihe observer should have been accustomed to hy- 
grometrical experiments. 

In conclusion, it appears to me that the existence of true 
dry fogs, as dense as ordinary humid fogs, has not been per- 
fectly demonstrated. Saussure's bluish vapour is nothing 
more than a disturbance of the transparency of the air, and 
not a true fog. The insulated observation of M. de Hum- 
boldt has been made with a defective instrument, and very 
slow in its indications, — the whalebone hygrometer of Delnc. 
On this subject, therefore, meteorology requires new re- 
searches, undertaken with the new means of investigation for 
which she is indebted to the progress of experimental physics. 
It is unquestionable that the degree of humidity in fogs is 
variable ; but it is not yet demonstrated that fogs exist so 
dense as to veil objects at the distance of a kilometre, for 
example, and so dry as in no degree to affect delicate psy- 
chrometrical instruments ; at all events, that these fogs are 
not the smoke arising from great combustions. This is a 
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subject of study as new as it is interesting. But to ent^r 
upon it mth the well-founded hope of resolving the queBtian, 
we beg of observer's to employ M. Regnault's aspirator 
along with hygrometrieal instruments. This instrument 
enables us to weigh the quantity of aqueous vapour contained 
in a given volume of air, and it thence follows that the re- 
sults are free from all the causes of error which may attach 
to Saussure's hygrometer, August'ji psychrometer, that of 
Daniell, and even M. Regnault's condenser. In a thick fog 
the eye can scarcely notice the exact moment when the vapour 
is deposited in small drops on the silver capsule of the con- 
denser, or of Daniell's hygrometer, and consequently there 
is always uncertainty as to the degree of the thermometer at 
which the dew is deposited. Travelling meteorologists will 
be much to blame if they neglect the hygrometrieal study of 
fogs, carried on by means of these portable instruments. An 
approximating result is always preferable to absolute igno- 
rance. Our numerical data and physical experiments are 
exact, compared with those of our predecessors. But our 
successors, provided with more delicate apparatus, and more 
extensive knowledge, will find precisely the same faults with 
us that we sometimes allege against those who have gone 
before us in the same path. Absolute truth is a phantom 
which man continually approaches, with the certainty of 
never reaching it. 
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Tablb II.- 


^-Hygrometer. 








3 


P.M. 




Weight of 


Roqnired 


Degraeof 


1863. 








Vapour in 
a Cabic 


for aatara- 
tion of a 


Humidity, 
(complete 
SatnraUon 
















Deduced 


Comple- 
ment of 
Dew Point. 


Foot of 


Cabic Foot 




BiUb. 


Balb. 


Dew 
Point. 


Air. 


of Air. 


l-000>. 







e 








Grains. 


Grains. 




January 


4315 


41-05 


38-48 


4-67 


2-91 


0-61 


0-863 


February 


37-22 


35-09 


31-95 


6-27 


2-35 


0-47 


•832 


March . 


43-6G 


39-78 


3512 


8-34 


2-60 


0-89 


•745 


April . 


4943 


46-31 


43-05 


6-38 


3-38 


0-80 


•806 


May . 


69-46 


51-60 


4607 


13-39 


3-67 


2-11 


•635 


June . 


63-41 


68-18 


54-56 


8-85 


4-86 


1-67 


•745 


July . 


63-55 


69-75 


67-04 


651 


5-28 


1-27 


•807 


August. 


6314 


67-79 


64-43 


8-71 


4-79 


1-68 


•741 


September 


60-58 


54-52 


60-93 


8-65 


4-34 


1-46 


•749 


October 


54-64 


51-54 


49-00 


6-64 


409 


0-84 


•832 


November 


46-98 


44-55 


41-76 


6-23 


3-24 


0-64 


•835 


December 


38-47 


36-88 


34-60 


3-97 


2-67 


0-37 


•873 


1853. 


51-89 


4808 


44-74 


715 


3-67 


106 


0-788 


1852. 


63-99 


49-89 


46-48 


7-51 


3-88 


1-16 


•782 


1861. 


52-36 


48-77 


46-74 


6-62 


3-07* 


1-76* 




1860. 


62-35 


48-46 


4617 


7-18 








1849. 


62-00 


48-21 


44-91 


7-09 1 


3-61 


110 




1848. 


61-93 


48-23 


44-98 


6-95 








1847. 


61-94 




44-12 


7-82 




... 




*Ca 


Iculated from o 


bservatio 


ns taken a 


v% 9 A.M. and at 3 P.M. 





Table lY.-^Seaihwaite. 


Wet Days. 






Month. 
Jan. . 


1846. 


1846. 


1847. 


1848. 


1849. 


1860. 


1851. 


' 1852. 


1863. 


22 


26 


13 


14 


20 


12 


27 


28 


21 


Feb. . 


11 


16 


10 


26 


17 


23 


16 


17 


13 


March 


15 


23 


14 


24 


13 


12 


22 


6 


18 


AprU 


11 


21 


16 


16 


19 


21 


17 


3 


21 


May . 


15 


14 


23 


11 


16 


19 


21 


16 


11 


June . 


18 


11 


16 


19 


10 


16 


20 


26 


16 


July . 


16 


26 


13 


19 


18 


16 


18 


18 


26 


August 


22 


16 


17 


25 


18 


24 


19 


22 


15 


Sept. . 


15 


12 


23 


16 


10 


12 


9 


16 


20 


October 


21 


24 


19 


22 


18 


24 


25 


17 


25 


Nov.. 


20 


17 


21 


22 


20 


24 


16 


23 


18 


Dec . 

Seath. 
waite, 


26 


16 


18 


19 


15 


21 


11 


30 


14 


|211 


219 


202 


232 


193 


223 


219 


221 


217 


White- 
haven, 


|l93 


200 


191 


211 


190 


189 


195 


190 


192 


Green- 
wich, 


|187 


161 


175 


206 


103 


141 


146 


152 


184 
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Table III. — Monthly Fall of Bern at Seathwaite, Borrowdale^ 
Cumberland, in the Years 1845-1853 inclunw. 



Month. 


1845. 


1846. 


1847. 


1848. 


1849. 


1850. 


1861. 


1852. 


186a 




Inches 


Inehes 


Inches 


Inches 


Inches 


Inches 


Inches 


Inches 


Inches 


January, 


16-81 


1707 


629 


9-67 


24-96 


7-34 


28-63 


27-65 


23-12 


February, . 


3-48 


11-61 


8-27 


30-65 


7-56 


22-58 


15-33 


20-05 


3-84 


March, . . 


13-21 


17-85 


2-53 


11-36 


6-61 


4-13 


9-36 


•98 


4-59 


AprU. . . 


10-67 


7-70 


6-81 


4-19 


3-88 


15-62 


6-08 


•74 


12-67 


Miy, . . . 


4-67 


4-40 


8-08 


3-05 


6-52 


714 


4-53 


11-59 


-89 


June, . . . 


8-25 


6-41 


7-27 


11-30 


3-97 


6-83 


11-63 


12-33 


4-07 


July, . . . 


8-65 


20-80 


3-32 


17-76 


16-64 


11-20 


14-47 


7-65 


19-67 


August, . . 


16-61 


10-58 


10-48 


1391 


9-92 


16-22 


13-16 


12-37 


10-47 


September, . 


9-77 


4*60 


13-28 


700 


4-08 


5-85 


4-30 


4-64 


10-42 


October, . . 


1617 


26-43 


20-52 


17-32 


16-14 


12-94 


20-38 


8-44 


13-25 


November, . 


20-84 


10-46 


21-85 


1407 


18-75 


22-60 


3-74 


17-47 


9-47 


December, • 


24-94 


6-70 


20-54 


20-71 


7-56 


11-51 


7-99 


32-83 


1-23 


At 10 inches | 
above ground, j 
At 22 inches, I 


161-87 


143-61 


12924 


160-89 


125-47 


143-96 


139-60 


166-74 


113'69 




... 


126*80 


157-22 


121-67 


... 


135-86 150-88 


111-61 


Whitehaven, 1 


49-20 


4913 


42-92 


47-34 


39-00 


40-47 


4312 


60-03 


37-40 


Greenwich, . 1 

1 


22-30 


25-30 


17-80 


30-20 


23-90 


19-70 


21-60 


34-40 


29-00 



There are four raln-gaages stationed at and in the neighbourhood of Seathwaite,— one 
at 10 inches, and the other at 23 inches, abote the surfece ; the former is planted in a 
small garden, and the latter in a more exposed situation, in an a<^acent field. A third 
gauge is fixed on the ** Stye ** or shoulder of ** Sprinkling Fell,** about a mile and a half 
distant fVom Seathwaite, in a south-westerly direction, and 580 foet above It, or 948 foet 
abote the sea-lcTel. Fall on *« Sprinkling Fell,** in 1850, 189*49 in. ; 1851, 169-63 in. ; 
1853, 167-78 in. ; and hi 1868, 134*91 inches. 

The fourth gauge is near the top of Seatollar Common, 1888 foet abore the sea, or 
970 feet abore the hamlet, and about the same distance from it as the Stye, bearing 
nearly due north. Depth of rain on Seatollar Common in 1860, 188*84 inches ; in 1861, 
141-43 hiches; in 1863, 166*69 hiches; and in 186S, 111*46 Inches. 
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Tablb V. — Maximum Fall of Rain in 24 hours at Seathwaife^ 
in each Month of the Tears 1 845-1 B53 inclusive. 



Month. 


1845. 


1846. 


1847. 


1848. 


1849. 


1850. 


1851. 


1852. 


1853. 




] Indies 


Tnebes 


Inohea 


Inches 


IncbM 


Itichev 


IimAim 


IncfaM 


Tttcbet 


Janaary, . 


[ 305 


850 


1-44 


1-82 


t3<52 


2-60 


4-24 


4^0 


3-84 


February^ 


1-24 


218 


2*42 


3-67 


1-92 


3-21 


2-84 


8-30 


112 


March, . 


2-83 


3-80 


•41 


270 


1-60 


1-45 


1-50 


•28 


1-04 


April,. . 


3-10 


1-eo 


l-«5 


•79 


•70 


SHK) 


135 


•61 


8-75 


May, . . 


'68 


110 


1-37 


•80 


•90 


fi-80 


•80 


2^ 


•22 


June, . . 


1-63 


1-84 


2-20 


2-36 


1-35 


2-20 


2-41 


1-92 


•74 


July, . . 


2-21 


4-01 


•68 


306 


268 


3-24 


3-98 


1-06 


4-28 


August, . 


3-20 


2-54 


3-22 


300 


1-63 


3-21 


1-63 


2-00 


2*52 


September, 


1'96 


1-44 


2-74 


1-47 


1-28 


1-89 


1^70 


1-22 


1-93 


Ootol>6r, . 


2-61 


5-98 


5-33 


3^25 


t3-78 


§3-71 


2*98 


1-27 


1-80 


Norember, 


*6-62 


1-61 


4-96 


2-43 


2-50 


315 


1-30 


306 


163 


December, 


422 


1-62 


310 


4-60 


1-18 


1^18 


1-92 


114-57 


•36 


Greatest I 
Daily Fall, ) 


6-62 


6-98 


6-33 


4-60 


3-78 

4.^37 
Wast- 
dale. 


3-71 

4-69 
Lang- 
dale. 


424 

}{ 


4-57 

5-74 

Stone- 

thwaite. 


4-28 



• On the S8th and Seth of Norember 1845, the flOl at Seethwmite in 48 botu« «m 
9*6S inches ; and at Langdale Head, 8-89 inches Ml 

1816. On the 2d and 8d of March, the fiiU at Seathwaite was 6*86 fnchet. 
„ On the 8th and ath of October, there fell 97^ inches; and on the 8th, Mh. tmA 
10th» 11^68 inches. 

1847. On the 6th and 7th of October, the fall was 6*76 inches ; and on 4 days in this 

month, it amonnted to 18* 10 inches, 
n On 8 days in NoTsmber, there foil 8*86 inches ; and on S days in Deeembeti 
6'14 inches. 

1848. On the 8d, 4th, and 5th of February, the fkll was 7*7S inches ; and on 9 days in 

this month, it amounted to 28*18 hiehes 1 1 
M On the 8d and 4th of October, the fall was 5*89 inches. 

M On the 8d and 4th of December, there fell 6*74 inches ; and on the f d and S81h 
the ikll amounted to 8-89 inches, 
f 1849. In January, the greatest daily &11 at Langdale was 4*80 inches on the 24th ; and 

In 8 days in this month, the deposit amounted to 8*68 inches. 
I „ In the 4 days between the 92d and 25th of October, the fiiU at Seathwaite was 
10*79 inches; — the maximum daily fkll at Wastdale Head was 4*87 inches, 
and ftrom the 22d to the 25th inclnsite, the deposit of rain amounted to 9*94 
inches. 
1860. On February 14, 15, and 16, the flUl was 6^91 inches, and on 6 days in this month 
it amounted to 1 2*72 inches. * 

I „ The greatest daily fiU at Langdale, in October, was 4*69 ; on the 64h and 7tli, 
the deposit amonnted to 8*26 inches, and at Seathwaite to 5*91 inches. 
„ On 4 dayi in Norember, there fell 10*00 inchest 

1851. On Jaanary 1 and 9, the fkU was 5*84 inches ; and on 5 days in this nientK It 

amounted to 14*98 inches. 
„ On the 12th, 18th, and 14th of July, the faH was 827 inches. 
„ On the iSth and 19th October, ttere feU 5*68 inches ; and in 8 days la this month, 

8*58 inches. 

1852. On 8 days in Jauuary, the fiill was 10-42 inches. 

„ On the first 5 days of February, 11*15 inches was measnred; and on 6 days In Hrfs 

month, 18*77 inches. 
„ On the 10th and 1 1th of December, there fell 7*60 inches ; and on 8 days in this 
month, 20*78 inches 1 1 
ii M The greatest daily fkll at Stonethwaiie In December, was 5*74 indies on the ILth; 
on the 10th and 11th, the deposit was 9*11 inches; aud on 8 days in this 
month, it amounted to 20*97 inches ! I 
1858. Fall on 8d and 4th of July, 6*62 laches. 
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RfmarJu on the Tear 1853. 

January. — A mild and rather wet month. January is usually 
the coldest month» but, this year, it was considerably wanner 
than either February or March. The mean temperature was 2^*7 
above its aFerage yalue. There was thunder and lightning on 4 
days, and the sun shone out more or less on 25 days in this month. 
On the 17th, I find the following memorandum in the Begister, — 
^* This is the first really clear and bright evening we have had since 
the 29th ofNovember." 

A correspondent of the Whitehaven Hendd states that **' the rain 
which fell on the 15th, in some parts of High Furness, was so black as 
to colour the mountain brooks, and even the earth and sand washed by 
the same had a dark appearance. This is not the first time that such a 
phenomenon has been observed. It has been previously witnessed, 
both in this district and in Norfolk. At the latter place, a farmer 
writing in the Lynn Advertiser stated, " that the rain which fell 
upon his newly-cut swathes made them so black, that the haymakers 
were like chimney-sweepers.'* 

An Orange-tinted atmosphere, — Jan. 4th. Heavy rain throughout 
the day ; about 4 p.m., fair, but sky overcast, — ^the whole atmosphere 
assumed an orange tinge, which had a very peculiar effect on sur- 
rounding objects, resembling the lurid aspect of the landscape during 
the continuance of a total or an annular eclipse of the sun. 

Fehmary. — ^Fine, but very cold, with the thermometer at or below 
d2° on sixteen nights. The coldest February in the last 21 years, 
except the corresponding month of 1838. The mean temperature is 
5^*4 below the average. On the 12th, at 8 a.m., the thermometer stood 
M 20^; at llh. 30m. a.m., at 24"'5; aud,at 3 pjm., at 26''— the 
mean temperature of the day being 23^*2. A naked thermometer 
on raw wool on grass, fell to 8^*7 on the night between the 27th and 
28th. Snow fell on 5 days, and the entire depth was equivalent to 
a quarter of an inch of water. 

On the evening of the 27th, the Zodiacal Light was nnusually 
bri^t and distinct. The cone, or rather frustrum, was not visible' 
much bejond the altitude of Saturn ; — its sides, if prolonged, would 
apparently meet a little to the south of the Pleiades. At 9h. 30m., 
there was no trace of the light. From 8 p.m., there was a low flat 
auroral arch, altitude about 23"^, and breadth 6°, — very bright and 
pretty well defined. The sun shone out on 23 days. 

March. — A fine, dry, but cold month. Mean temperature 2°*3 
kdow its average value. Snow showers fell on 6 days, and the en- 
tire fall was equal to j'^th of an inch of water. Lightning was 
seen on the evening of the 4th. The thermometer at 4 feet above 
the ground fell below 32° on 10 nights, and the sun shone out more 
or less on 28 days. 

VOL. LVI. NO CXII. — APRIL 1851. S 
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The Comet, supposed to be that of 1664, was seen at this Obsenra- 
tory on the evening of the 30tb. 

First Quarter. — ^The mean temperature of the quarter endiT^ 
March 31st, is 1^-6 below the average of the previous 20 years. The 
deaths in the town and suburb of Preston Quarter are 127, being 
24, or 16 per cent, under the average number in the last 14 years, 
corrected for increase of population. 

By the Registrar-General's report it appears, that " the deaths 
throughout the kingdom in the first 3 months of this year exceeded 
by 11,559 the deaths in the winter quarter of 1852, and by still 
more the deaths in any previous winter, except the winters of 1847 
and 1848, when influenza and cholera prevailed. On the average 
of the 10 winter quarters 1843-52, the rate of mortality was 
2*467 per cent. ; in the winter quarter of the present year 2*620 per 
cent." 

April, — A fine seasonable month. Its mean temperature is 
identical with the average of the previous 20 years. The ther- 
mometer at 4 feet above the ground did not fall within 1^° of the 
freezing point, but a delicate instrument placed on wool on a grass 
plot, descended to 18^ on the night common to the 8th and 9th. 
The sun shone out on 27 days. 

On the 14th, I find the following entry in the journal : — ^ A 
blackbird's nest containing four and a thrushes nest with three eggs 
were found to-day near Bridge Foot. There are as yet but few in- 
dications of spring. The hedgerows are only beginning to bud, and 
the only green leaves visible are those of the wild gooseberry bnsfa 
and woodbine. On warm banks primroses are expanding, and in con- 
siderable numbers. Bees have begun to bear within the last few days.*' 

On the night of the 2 1st, a very fine, perfect, and sharply-de- 
fined lunar halo, about 44" in diameter, was almost continuously 
visible from lOh. to 14h. (2 o'clock in the morning.) 

On the following day, there was a magnificent solar halo from 
llh. 30m. A.M. till near sunset; at 3h. 30m. p.m., the interior dimen- 
sions of the ring taken with the altazimuth instrument, were. 
Polar diameter, . 43° 17', 
Equatorial do., . 43" 50', 

From 5h. 45m. till near 6h. 30m., the ring was broken up into 
several segments, the upper one being by far the brightest, and ex- 
hibiting prismatic colours of considerable intensity. From this por- 
tion of the ring, two faint curved rays or bands of light were thrown 
off. At 5h. 45m., I noticed a faint mock sun, or circular patch 
of light much brighter than the ring, and intersecting it to the left 
of the SUB, and nearly at the same altitude. The parhelion threw 
«fF outwards an elongated cone or bush oi white light, and an ima* 
ginary line joining the axis of the bush and the centre of the 
parhelion and true sun was parallel to the horizon. The halo had 
vanished by 6h. 30m.; afterwards, a faint cone of light resembling the 



Digitized by 



Google 



of WTiitehaven in the ytojt X863. 266 

bush described might be traced above the sun^s upper limb, perpen- 
dicular to the horizon. Soon after the moon rose, a faint lunar 
halo was visible^ and it continued more or lees perfect till after mid- 
night. On the morning of the 28th, at 2h. 21m., an unusually 
brilliant shooting star appeared and disappeared in the south-east at 
an altitude of about 15°, and it conveyed a strong impression of being 
close at hand, as if it were a spark from a neighbouring chimney. 
At 2h. 30m., there was a singular brownish conical light above 
the upper limb of the gibbous moon, resembling the flame of a 
candle. 

The cuckoo was heard at Rothersyke on the 24th, and swallows 
made their appearance in this neighbourhood a day or two later, I 
first noticed the lo butterfly on the 29th. 

Between the 24th of March and the end of Aprils we were favoured 
with an uninterrupted continuance of the finest astronomical weather 
I almost ever remember, and during this period I was enabled suc- 
cessfully to measure, both in position and distance, some of the most 
delicate and difficult double and binary stars — as 6 Bootis, ^ Bootis, 
and ^ Heroulfts.* 

From the very favourable state of the atmosphere, I was also en- 
abled to charge the micrometer with a lens of unusually high power 
(600) and of admirable workmanship, made by Mr Simms, — with 
which systems of the 3d and 4th magnitude (under illumination) 
presented perfect disks, with scarcely a trace of rings. Indeed, 
nothing could exceed the beauty and sharpness of the stellar defini^ 
tion with this eye-piece, and I prefer it to any lower power for 
micrometric measures, when the air is at all tolerably steady. 

May, — The driest May on record at this place, except the corre- 
spondingmonth in 1836 and 1844. The entire deposit of rain between 
the 19th of April and the 6th of June— a period of 47 days, only 
amounted to 0*624 inch, of which 0-272 fell in May, on 6 days. 
The month was remarkably fine and clear throughout ; the number 
of perfectly clear days was 7i and the sun shone out either partially 
or continuously on every day. The nights were cold, bright, and 
cloudless, and an enormous amount of radiant heat was thrown off 
from the earth*s surface between sunset and sunrise. The difler- 
ence between the day and night temperature was IT' ; And the 
mean difference between the standard thermometer in air at 4 feet 
above the ground, and one on ^raw wool placed on the grass, was 
14°'2. Vegetation was consequently subjected to very low tempera- 
tures : — ^the mean of the night temperature on the grass was 29°- 8, 



• In ftbout two years, the small ptirple eompadioii of < Hercules will have per- 
formed two entire revolattons around its brilliant primary since its position 
was first determined by Sir W. Hersohel in the summer of 1782. It is now 
moTing in its orbit at the rate of about 5^ per annum, and its distance has In* 
creased of late years. 

82 
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or 2''*2 below the freezioff point. The naked thermometer on wool 
frequently fell below 20 , and once to 17°, although the standard 
instrument did not descend below 35° during the month. The m^an 
temperature is ^ths of a degree under its average value. On the 7th, 
there were some slight snow showers, and between the dd and 7th, 
the maximum temperature fell 15 degrees. On the 9th, there 
were 9 inches of snow on the ground between Keswick and Cocker- 
mouth. At Liverpool, snow covered the streets to the depth of S 
inches at 8 o'clock in the morning. At Holmfirth, snow fell heayilj 
throughout the day, — it was 18 inches deep on the streets. 

During this beautifully fine clear month, the astral definition was 
•o deplorable, that only three sets of Positions were obtained at this 
Observatory in as many weeks, with the apparent advantage of an 
almost continuously bright and unclouded sky. The hygrometrical 
condition of the air was unusually low, the dew-point ranging from 
12"" to 24° bebw the temperature of the air. On the 13th, the com* 
plement of the dew-point was IT^'l ; on the 15th, 20°'5 ; on the 
17th, 22^*5 ; and, on the 24th, 24°*5, — approaching to the extreme 
of hygroscopic dryness in this climate. 

To the very unequal distribution of moisture over the upper and 
lower strata of the atmosphere, the twirling, moulding, and blotted 
appearance of the stars is no doubt to be attributed. 

The Cabbage Butterfly was seen on the Ist. 

The Cuckoo was heard at Seathwaite on the 1st, and Swallows 
were seen on the 17th, for the first time this season. Snow fell in 
the Lake District on every day between the 6th and 9th inclusive, 
amounting to 0*35 inch of water. 

June. — ^A fine but rather cold month. The temperature is half 
a degree below the average. The sun shone out on 26 days. 

Second Quartbr. — The temperature of the quarter ending June 
dOth, is 0^*3 below the average of 20 years. The deaths in the town 
and suburb are 99, being 23 in number, or 19 per cent, under the 
average of the 14 previous spring quarters. In the 1st and 2d 
quarters of the year 1853, the sanitary condition of Whitehaven b 
very favourably contrasted with that of the kingdom generally. The 
Registrar-General in his report for this^'quarter says : — ** The average 
mortality for the spring quarter is 2*223. This average is exceeded 
by the present return, which shews a mortality at the rate of 2*383 
per cent, per annum higher than, the rate in the corresponding 
quarter of every year from 1843-52, except the spring quarter of 
1847, when the population was infested by scurvy and its attendant 
diseases, after the great failure of the potato crop in 1846. The 
rate of mortality was then 2*506 ; in the autumn, influenza broke 
out, and cholera followed in its footsteps in 1848 and 1849.** 

July, — A cold, damp, and rather wet month. The mean tem- 
perature 1^*49 below the average, and 6^*1 under that of July 1852. 
A thunder storm occurred on the evening of the 18th, aeeonipanted 
by heavy rain. The sun shone out on 24 days. 
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August, — A cool, but fine and dry month. Rain, foil on 11 days 
only, and the sun shone out on every day but two. The tempera- 
ture is 0°"7 under the average of 20 years, and 2*^*17 under that of 
the same month in 1852. 

The evaporation and rain fall are identical in amount (3*12 
mches). The grain harvest commenced in this neighbourhood on 
the 19th. 

The Comet discovered by Klinkerfues at Gottingen, on the 10th 
of June, suddenly became visible to the naked eye in its descent to 
the perihelion, on the evening of the 23d of August, about 8 o'clock. 
Owing to the almost continuous presence of cloud in the north-west, 
the comet was seen at this Observatory on two evenings only, those 
of the 23d and 26th. On the latter occasion, the nucleus was equal 
in lustre to a star of the first magnitude, and its well-defined para- 
bolic tail was probably 6" or 8"" degrees in length. The angle of 
Position of the axis of the tail with the meridian, by a mean of 
three observations secured through openings in the clouds, was found 
to be 60'''2. The nucleus of the comet was detected by Mr Hartnup 
of Liverpool, at mid-day on the 3d of September, when it attained 
the perihelion. 

September, — A fine, dry, and seasonable month. The tempera- 
ture b identical with the average of 20 previous years. The sun 
shone out on 25 days, and exactly half die entire number of days 
were free from rain. The evaporation and fall of rain again very 
nearly balance each other. 

On the evening of the 2d, at 9 o'clock, there was a brilliant but 
irregular and imperfect Auroral arch at an altitude of 50^^, in the 
direction of the magnetic east and west. The extremities were 
turned upwards towards the zenith. The phenomenon more re- 
sembled an illuminated white cloud, than the light usually exhibited 
by the Aurora Borealis. It disappeared in about 15m. after the 
writer's attention was first called to it, and was succeeded by volumes 
of auroral mist extending from east to west, which emitted faint mag« 
netic flashes. 

Third Quarter. — ^The temperature of the summer quai*ter is 0^*7 
heU)w the average of 20 years. The deaths in the town and suburb 
are 73, a smaller number than has been registered in any previous 
September quarter, except in. 1852, when the deaths were exactly 
the same in number* The deaths are 43, or 36*7 per cent, under 
the corrected average number. 

The rate of mortality for the entire kingdom was also under the 
average rate for the season. 

October, — Mild and wet, more rain having fallen than in any 
ether month of 1853. The temperature is V'Q above its average 
vslue. On the 29th, at p.m., a single auroral streamer in 
WSW^ extending to the zenith. The sun shone out on 23 days, 
although more or less rain fell on 24 days in the month. 

November. — A mild month, and less damp than usual. The 
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temperature is 0°*9 above the average^ and the thermometer fell to 
the freezing point on one night onlj. 

There were two lunar halos, and two slight appearances of aurora 
borealis. 

December. — A fine and remarkably dry, cold month. The tem- 
perature is 4°*28 under the average, and no less than 8°'55 under 
the mean temperature of the corresponding month in 1852 ! ! This 
is the driest December on record at this place, except the correspond- 
ing month of 1844, in which the quantity of rain was only ^ths of 
an inch. The Decembers of 1852 and 1853 are strikingly con- 
trasted with each other ; — whilst the former was the mildest and 
wettest^ the latter is the coldest (two excepted) and driest (one ex- 
cepted) ever known, or at least recorded at Whitehaven. In Decem- 
ber 1852, the depth of rain slightly exceeded 11 inches ; — ^in ths 
same month of 1853, it only amounted to half an inch. The sun 
shone out on 15 days, and the thermometer fell below 32"^ on 14 
nights. 

On the 6th, at 7h. 25m. p.m., there was an auroral arch, lO'' 
or more in breadth, extending from ENE. to WSW., the centre 
passing a little south of the zenith. At 8 p.m., two-thirds of the 
sky were covered with streamers converging about 15° south of the 
zenith. By 8h. 30m. the phenomenon had nearly disappeared. 
At llh., there was a broad arch in the NW. — altitude of centre 
about 30°. 

Last Quarter. — The mean temperature of the last quarter is 
0*5 under the average. The deailhs in the town and suburb are 
138, or three above the corrected average number in the 14 previous 
autumn quarters. The prevailing disease was Scarlatina. White- 
haven was entirely exempted from cholera, which visited the adjacent 
town of Workington with fatal virulence during this period. 

According to the Registrar-General, " this period was unhealthy, 
and a greater number of lives was lost to the p<^ulation than in 
any other autumnal quarter of the last 13 years, with only two ex- 
ceptions, — ^the fourth quarter of 1846 and that of 1847.*' 

Winds.'^ln 1853, the winds were distributed as under : — ^N., 33 
days; JSE., 62i days; E., 26^ days; SE., 26^ days; S., 57 
days ; SW., 92 days ; W., 31 days ; and NW., 36^ days- 

Weather, flfc. — In the bygone year, there were 2 1 perfectly clear 
days ; 152 days more or less cloudy without rain ; 192 wet days ; 
300 days on which the sun shone out more or less ; 46 frosty nights 
(of which 16 were in February and 14 in December) ; 15 snow 
showers ; and 11 days on which hail fell There have also been 2 
solar and 6 lunar halos, 1 parhelion, 4 days of thunder and light- 
ning, 1 day on which lightning was seen without thunder, and 7 ap- 
pearances of aurora borealis. The number of days on which the sun 
shone out is greater than in any other year of which a record has 
been kept. The next greatest number was 292, in 1844. 
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The mean temperature of the year 1863 is 48°-ll, heing 0°*79 
below the climatic average of this place, and 2^-04 below the tem- 
perature of the year 1852. The fall of rain is 9*18 inches under 
the average depth in 20 years, and 12*63 inches under the quantity 
measured in 1852. There are but two years in the last 21 which 
exceed the past in dryness, — -viz., 1842 and 1844 ; in the former, 
the fall of rain was 34*70 inches, and, in the latter, 36*72 inches. 

The last two years present several abnormal and very opposite 
characteristics. On the whole, the year 1852 was one of the wettest^ 
— while 1853 was one of the driest on record at this port; yet, in 
both years, the fall of rain in the first 6 months was greatly below the 
normal depth. The year 1852 was one of the mildest^ and 1853 
one of the coldest in the last 21 years. In 9 months of 1852, the 
temperature was considerably above, — and, in 8 months of 1853, it 
was greatly below the average for the season. The year 1852 was 
remarkable for the unusual number and almost tropical severity of 
its thunder-storms, — the year 1853 is equally marked by an extra- 
ordinary absence of electrical disturbances in the atmosphere, the 
number of thunder-storms being only four, (of which three occurred 
in January) and none of them were of a violent character. The 
month of December, 1853, was moreover entirely exempted from 
the tremendous gales of wind which prevailed towards the close of 
the year 1852. 

In 1852, the amount of surface evaporation was 30*34 inches ; 
in 1853, the depth is 27*33 inches. 

In March, May, June, August, and December, 1853, the eva- 
poration exceeds the fall of rain ; in April and September, the two 
processes nearly balance each other ; and, in the other months of 
the year, the depth of water precipitated greatly exceeds the amount 
of spontaneous evaporation. 

The deaths in the town and suburb in 1853, are 437> being 89 
in number, or 17 per cent, below the average annual number in 14 
years, corrected for increase in population. The births (689) ex- 
ceed the deaths by 252, and are eight above the corrected average 
number for the same period. 

Assuming the population of the town and suburb of Whitehaven 
to be the same as in 1851 (19,281), when the last census was taken, 
the mortality is equivalent to 22*6 deaths per 1000, or one death 
in every 44 inhabitants. This rate is favourably contrasted with 
the ratio of mortality in most of the principal towns of the kingdom 
during the past year. In Glasgow, the mortality amounted to 
26*9 deaths in every 1000 persons, a considerably greater mor- 
tality than in 1848, when the city was infested with cholera. 
Nearly 50 per cent, of the deaths were those of children under 5 
years of age. 

The sanitary condition of this town has been rapidly improving 
every year since the water-works were completed in 1851. In 
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1849, Ihe mortelHy was equtntlent to 82*2 detftfas per 1000, or 
on« in oFery 81 persons ; in 1850, to 24*9 dettths per 1000, or 
6ne in every 40 individuals; in 1851, to 23*4 deaths per 1000, or 
one death in every 42*6 inhabitants ; in 1852, to exacdy 23 deaths 
per 1000, or one in every 43-3 persons ; and, in 1853, the mortality 
was at the rate of 22*6 deaths per 1000, or one deaUi in every 44 
inhabitants. The average number of deaths in the 14 yeara end* 
ing with 1852, is 495, whieh, with an assumed mean population of 
18,143, gives 27*2 deaths per 1000, or one in every 36*6 persons. 

According to the Registrar-General, the annual average rate of 
mortality for the kingdom, from 1843 to 1852, is, in towns, 25*8 
per 1000, and in the country districts, 20*3 per 1000 persons. 
These figures shew that, prior to 1850, die rate of morUdity in 
Whitehaven was not only absolutely excessive, but relatively so to 
that of the principal towns in England. 

The tables showing the annual, monthly, and maximum daily 
fall of rain at Seathwaite, in the heart of the English Lake Dis- 
trict, during the last nine years, require very little comment. The 
greatest fall in any year was 160*9 inches, in 18479 — ^^'^ least, 
113*7 inches, in 1853. 

The greatest monthly fall was 32*83 inches, in December 1852. 
The greatest depth measured in 24 hours was 6*62 inches, in No- 
vember 1845; and, tn 48 consecutive hours^ 9*62 inches, on the 
25th and 26th of November, 1845, and 9*74 inches on the 8th and 
9th of October, 1846. 

Thb Obsebvatokt, WhITBBAT£N» 
28th January 1854. 



The Great Auk etill found in Iceland. 

The Great Auk (Gar^Fogel, Sw. ; A lea impenniSf linn.) 
This remarkable bird — ^the largest of its tribe, being the size 
of the common tame goose — which at no period of its exist- 
ence is able to fly, resembles greatly the pengnins of the 
southern hemisphere, the link between birds and amphi- 
bious animals. Although at one time, according to ancient 
authors, it belonged to the Scandinavian fauna, it cannot 
now be considered as entitled to a place there. The last 
heard of on the coast of the peninsula was killed in the Cat- 
tegat, near to the town of Marstrand, some fifty or sixty 
years ago. About the same period, Denicken tells us, one 
was shot in the harbour of Keil, in Holstein. 
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According to Oi^ba» the Great Auk has jM>t been seen ia 
Greenland, Icebmd, or the Faroe Islands of late years; and 
the author of an article in the Edinburgh Cabinet Library^ 
nvho cites Graba, says that " the race may now be regarded as 
extmet/* English and Swedish naturalists, as respects the 
ooiintries in qneBtion, seem to hare come pretty much to the 
same conclusion. But this is incorrect ; for on parts at least 
of the coast of Iceland it is still to be met with. This is 
more especially the case on the so-called GeirfugU-SJcyaer 
(BMiish), or Great Auk-Skar ; on which, however, so fearful 
a surf is said constantly to beat, that it is rarely, excepting at 
imminent risk to life, that a landing can be effected. 

In the year 1813, a colony of these birds, we are told, 
were here observed by a passing ship. A boat was at once 
despatched to the spot, and no fewer than twenty were cap- 
tured on their eggs, all of which were carried to Reckravig. 
One of the birds was afterwards stuffed, but the others were 
eaten. In 1814, again, eight individuals were killed on a 
flat sk^r, on the west coast of Iceland. In 1818 a single 
one was taken at a place in South Iceland, where several 
others were also observed. In 1823 two old birds were 
killed on a skar near to Orebakke, and both were sent to the 
Itoyal Museum in Copenhagen. In 1829 a pair, male and 
female, were killed on the Geirfiigle-Skyaer, whilst coura- 
geously defending their two eggs (they usually lay but one). 
The birds are now in the possession of the apothecary Mech- 
lenburg, at Flensborg. Still later, in 1832, at least ten were 
killed on a skar near to Iceland. In the year 1834, three 
birds and three eggs were brought to Copenhagen from that 
island. In 1844 two birds and two eggs also reached this 
city from the same quarter. People whose word is to be 
relied on, Kyaerbolling tells us, have informed him, that 
birds have subsequently been seen off the coast of Iceland ; 
but although a large reward has been offered for both birds 
and skins, no one has had the courage to land upon the skar. 

From the above account there can be little question as to 
the Great Auk still existing in some numbers on the coast of 
Iceland ; and I doubt not that we shall one day hear of some 
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of our canterprisiDg countrymen having overconie s^l cUfficol- 
tiea, and returning home with, a rich booty. 

The egg of the Great Auk (occaaionaUy it lays two, as it 
would seem from the foregoing) is about the size of that of a 
swan, and in shape it resembles that of the Foolish Guille- 
mot, but is less pointed. The ground colour is dirty whiter 
tinged with yellow, marked, especially at the thicker end, with 
black-gray and brown blotches and streaks. — L.Lloyd's Scan- 
dinavian Adventures^ vol. ii., p. 495. 



On the Food of Man under different conditions of Age and 
Employment. By Dr Lyon Playpaie, C.B., F.R.S .♦ 

The author commenced by adverting to our very imperfect 
acquaintance with the statistics of food. We are still igno- 
rantregarding the quantity of the different proximate constitu- 
ents of aliment necessary for man's sustenance, even in his 
healthy and normal condition. If the question were asked — 
How much carbon should an adult man consume daily \ — 
there would be scarcely more than one reliable answer, viz., 
that the soldiers of the body-guard ci the Duke of Darmstadt 
eat about 11 oz.f of carbon in ihe daily supply of food. 

If, again, the question were asked — How much flesh-form- 
ing matter supports an adult man in a normal condition i— 
no positive answer could be given. Even, as respects the 
relation between the carbon in the flesh-forming matter and 
that of the heat-givers, we have no reliable information. It 
is true that certain theoretical conclusions on this head have 
been drawn from the composition of flour, but no real statis- 
tical answer deduced from actual experience exists. 

When we inquire into the cause of our ignorance on 
these points, it is found that the progress to knowledge is 
surrounded with difl&culties. Neither chemistry nor phy- 
siology is in a sufficiently advanced state to grapple satis- 
factorily with the subject of nutrition. For example, we 



* From the Prooeediogt of the Boyal lortitrntlim of Qrmt Bnteia in 185a 
t Liobig statet a higher amount, bat thU is a recaloulatioii from the new 
food tables. 
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know that albumen in an egg is the Btarting-potnt for a 
whole series of tissues ; that out of the egg come feathers, 
daws, fibrine, membranes, cells, blood, corpuscles, n^ves, 
&e.y but only the result is known to us ; the intermediate 
changes and their causes are quite unknown. After all, 
this is but a rude and unsatisfactory knowledge. Hence, 
when we approach the subject it is only to deal with very 
rough generalities. Admitting that the experience of man 
in diet is worth something, it is possible to arrive at some 
conclusions by the statistical method, — that is, by accepting 
experience in diet, and analyzing that experience. Take, for 
example, the one general line of pauper diet for the English 
counties placed in the table at the end of this notice. The 
mode of arriving at the result of experience, in the case of 
paupers, was to collect it from every woridiouse in the king- 
dom, and then to reduce it to one line. But the labour of 
this is immense. In the preparation of this one line the fol- 
lowing work had to be performed in acquiring the data : — 

Number of Unions applied to, ... . 542 
Number of explanatory letters sent to them, . 700 
Number of calculations to reduce the results, . 47,696 
Number of additions of the above calculations, . 6,868 
Number of extra hours, beyond the office hours, 

paid to a clerk for the reduction, . . 1,248 

The statistical method, besides being very laborious, is 
extremely tedious, and has thus deterred persons from en- 
countering it. In giving, therefore, an example of some of 
the results which have been collected within the last few 
years, they will represent much labour, but very little or no 
originality. 

The lecturer then alluded shortly to the conditions in 
nutrition, which must be borne in mind in looking at these 
results. It was now admitted that the heat of the body was 
due to the combustion of the unazotized ingredients of food. 
Man inspires annually about 7 cwt. of oxygen, and about 
ith of this burns some constituent and produces heat. The 
whole carbon in the blood would thus be burned away in 
about three days, unless new fuel were introduced as food. 
The amount of food necessary depends upon the number of 
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respirations, the rapidity of the pulsationil, and the relative 
capacity of the lungs. Cold increases the number of respira- 
tions and heat diminishes them ; and the lecturer cited well- 
known cases of the voracity of residents in Arctic regions, 
although he admitted, as an anomaly, that the inhabitants of 
tropical climates often shew a predilection for fatty or car^ 
bonaceouB bodies. He then drew attention to the extra- 
ordinary records of Arctic dietaries shewn in the table, which, 
admitting that they arc extreme cases, even in the Arctic 
regions, are nevertheless very surprising. 

Dr Playfair then alluded to the second great class of food 
ingredients, viz., those of the same composition as flesh. 
Beccaria, in 1742, pointed to the close resemblance between 
these ingredients of flesh, and asked, '* Is it sot true that we 
are composed of the same substances which serve as our 
nourishments In fact, the simplicity of this view is now 
generally acknowledged ; and albumen, gluten, caseine, &c., 
are now recognised as flesh- formers in \he same sense that 
any animal aliment is. After alluding to the mineral ingre- 
dients, attention was directed to a diet-table, which contained 
some modifications, but was based on the one published in 
the Agricultural Cyclopcedia under the article Diet; the 
table as shewn being used in the calculation of the dietaries. 

The old mode of estimating the value of dietaries, by 
merely giving the total number of ounces of solid food used 
daily or weekly, and quite irrespective of its composition, 
was shewn to be quite erroneous ; and an instance was given 
of an agricultural labourer in Gloucestershire, who in the 
year of the potato famine subsisted chiefly on flour, consum- 
ing 163 ounces weekly, which contained 26 ounces of flesh- 
formers. When potatoes cheapened he returned to a potato- 
diet, and now ate 321 ounces weekly, although his true 
nutriment, in flesh-formers, was only about 8 or 10 ounces. 
He shewed this further, by calling attention to the six 
pauper dietaries formerly recommended, to the difference 
between the salt and fresh meat dietary of the sailor, &c., 
all of which, relying on absolute weight alone, had in reality 
no relation in equivalent nutritive value. 

Attention was now directed to the diagrams exemplifying 
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dietaries. Taking the goldier and sailor aa illustrating 
healthy adult nen, they consumed weekly about 35 ounces 
dt flesh-formers, 70 to 74 ounces of carbon ; the relation of 
the carbon in the flesh-formers to that of the Jbieat-giyer^ 
being 1:3. If the dietaries of the aged were contrasted 
with this, it would be found that they consumed less flesh-^ 
formers.(25 — 30 ounces), but rather more heat-giyers (72 — 78 
ounces) ; the relation of the carbon in the former to that of 
the latter being about 1 : 5. The young boy, about ten or 
twelve years of age, consumed about 17 ounces weekly, or 
about half the flesh-formers of the adult man ; the carbon 
being about 58 ounces weekly, and the relations of the two 
carbons being nearly 1 : 5^. The circumstances under which 
persons are placed influence these proportions considerably. 
In workhouses and prisons tiie warmth renders less neces-> 
sary a large amount of food-fuel to the body ; while the re-> 
lative amount of labour determines the greater or less 
anu>unt of flesh-formers. Accordingly, it is observed that 
the latter are increased to the prisoners exposed to hard 
labour. From the quantity of flesh-formers in food, we may 
estimate approximatively the rate of change in the body. 
Now, a man weighing 140 lb. has about 4 lb. of flesh in 
blood, 27^ lb. in his muscular substance, &c., and about 
5 lb. of nitrogenous matter in the bones. These 37 lb. 
would be received in food in about eighteen weeks ; or, in 
other words, that period might represent the time required 
for the change of the tissues, if all changed with equal rapidity, 
which is, however, not at all probable. 

All the carbon taken as food is not burned in the body, 
part of it being excreted with the waste matter. Supposing 
the respirations to be 18 per minute* a man expires about 
8*59 oz. of carbon daily, the remainder of the carbon appear* 
ing in the excreted matter. 

In conclusion, Dr Playfair explained how the dietary-tables 
elucidated the various admixtures of food common to cookery^ 
and how they might even be made to bear on certain national 
characteristics, which were in no small degree influenced by 
the aliments of different nations. 
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Example$ of Dietime* <H 





Wdght 
in ounces 
per week. 


Nltrogenons 
ingredients. 


Sabstances 
Areofrom 
Nitrogen. 




Dietaries of Soldibbs and Sailors — 










English Soldier 


378 


36*16 


127*18 




Do. in India .... 


261 


3415 


103-19 




English Sailor (Fresh Meat) 


302 


34*82 


102-89 




Do. (Salt Meat) .... 


290 


40-83 


132-20 




Dutch Soldier, in War 


198 


36*21 


102*^ 




Do. in Peace 


383 


24-62 


106-80 




French Soldier 


347 


33*24 


127-76 




Bavarian do 


242 


2108 


102-10 




Hessian do 


423 


230 


1360 




Dietaries of the Young — 










Christ's Hospital, Hertford . 


216 


1716 


61-27 




Do. London . 


242 


17-27 


76-82 




Chelsea Hospital, Boys' School . 


245 


12-89 


93*28 




Greenwich Hospital, do. 


231 


18-43 


86-73 




Dietaries of the Aged— 










Greenwich Pensioners 


269 


24*46 


128*21 




Chelsea do 


332 


29-96 


112*64 




GiUespie's Hospital, Edinburgh . 


166 


2102 


92*32 




Trinity Hospital, do. 


192 


19*63 


97*34 




Old Pauper Dietaries— 










Classl 




20-21 


88*61 




„ 2 




14*96 


89-69 




„ 3 




16-78 


99-88 




» 4 




19-22 


116*84 




n « 




16-49 


96*61 




„ 6 




14-67 


88-03 




Av§ragt of aU EngUth Counties in 1851 




22*0 


99-0 




St Cuthbert's, Edinburgh . 


176 


14*80 


89-37 




City Workhouse, do. ... 


107 


13-30 


49-99 




English Prison Dietaries — 










Class 2, Males .... 


206} 


16-28 


111*86 




« 3, do 


276 


18-26 


128*60 




„ 4, 7, &8. do 


27H 


20*97 


12698 




« 5, do 


326 


20*29 


180*67 




Bengal Prison Dietaries. 










Non-Labouring Conricts . 


224 


18*48 


163*16 




Working Convicts .... 


296 


28-16 


191-12 




Oontraetors' insuffioieiit Diet 


167} 


12*70 


136-95 




Bombay Prison Dietaries — 










All Classes of Prisoners not on hard labour 


182 


28*00 


101-60 




Hard Labour 


224 


36*63 


128*80 




Arotio and other Dietaries — 










Esquimaux 


... 


260*0 


1280-0 




Yacut 


... 


999*0 


640*0 




Bosjesman 




674*0 


368-0 




Hottentot 


... 


424*0 


400*0 




Agricultural Labourer, England 


163-6 


26*54 


166-67 




Do. do. 


114-6 


20*39 


72*46 




Do. India 


2180 


U'02 


1»87 
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Proportion 










betwoon 






Mineral 

TOflttfTr 


Carbon. 


11 4 j 


Carbon 
in heat- 
givers. 


REMARKS. 




• 4-92 


71-68 




3*66 


^ 




2-39 
317 


66-32 
70-65 




3-68 
3-70 


- Public DieMries. 




608 


87*40 




3*94 






1-86 
415 


7408 
70-77 


1 


3-87 
6-32 


1 MULDEE. 




4-62 


86-25 




4-72 


Special Return obtained. 




3-32 


62-46 




5-47 






... 


77-0 




6-16 


LlEBIO. 




2-47 


39-18 




4-21 






2-84 
5-93 


46-95 
57-67 




602 
8-29 


• Special Returns obtained. 




2-62 


52*87 




6-29 


• 




3-54 


72*43 




6-46 


1 




4*66 
2-86 


7803 
71-39 




4-80 
6-26 


> Special Returns obtained. 




8-33 


57*30 




638 


) 




3-27 


54-30 




4-96 


>! 




2-89 


6110 




6-31 






8-91 


56-43 




6*60 


The 6 dietaries recommended as equiva- 




3-96 


67-87 




6-60 


lent by the Poor-Law Commissioners. 




8.58 


54-72 




6*63 






2-84 


49*57 




6-25 


^ 






580 




4-85 


Specially reduced from all the Unions 
in 1861. 




8-81 
1-74 


46-98 
31*48 




5-86 
4-36 


Special Returns. 




3*46 


59*23 




7*13 


CouTicted Prisoners exceeding 7 days, 
but not exceeding 21 days. 




4-06 


67*63 




6*81 


Convicted Prisoners, hard labour, exceed- 
ing 21 days, but not more than 6 weeks. 








6-03 


69*88 




6*13 


Convicted Prisoners, hard labour, above 
6 weeks, and not more than 4 monthK. 
















Convicted Prisoners, hard labour, for 
terms exceeding 4 months. 




4*28 


78*31 




6-65 




2-08 


76*36 




7-62 


>! 




2-97 


91*07 




6-96 






1-80 


61*33 




8-88 


From information supplied from the 
India House. 




2-03 


68*81 




4-53 






2-45 


87*22 




4-60 


/-These probably (Rois, 1835, p. 448; 






11250 






represent ex- 


Parry, 1823,p. 413; 






••• 


... 


treme cases 


Cochrane, p. 266; 




... 


966»0 


... 


... 


mentioned 


Saritcheff. Barrow, 






5^QrO 
604*0 




... 


by the fol- 


pp. 152. 268; Rich- 




... 


... 


... 


lowing au- 


ardson, vide Agric. 












, thorities. 


. Cyc, article Bieu 




lao 

1*18 


74-70 
61*72 


... 


... 


)S:hr*")^"^«^'-cy''<'p»^'- 




fi«4i 


ei*64 


... 


... 


Dharwar, Bombay — Return in Bombay 
Prison Dietaries. t 
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Description of Two Caves in the North Island of New 
Zealand, in which were found Bones of the large extinct 
wingless Bird, called by the Natives^ Moa, and by Na- 
turalists Dinomis ; with some general Observations on 
this Genus of Birds. By Arthur S. Thomson, M.D., 
Surgeon of the 58th Kegiment. Communicated by the 
Author. 

Narrative. — In the month of February 1849, I accom- 
panied Lieutenant Servantes, of the 6th regiment, Captain 
Henderson, Royal Artillery, and Lieutenant Clark, Royal 
Engineers, in search of a cave said to contain the bones 
of the Moa. Almost fifty years had elapsed since our guide, 
an old woman, had seen these bones. The place of the cave, 
and the bones, were perfectly familiar to her mind, as she 
had seen them when a girl, but the face of the country had 
evidently changed considerably since that period ; — trees 
had grown up where ferns had formerly grown, and fern was 
now growing where trees then stood ; so that after searching 
about for a whole day, the old lady was obliged to adcnow- 
ledge that she could not find the cave, and we returned to 
Auckland without accomplishing the object of our journey* 

In September 1849, I accompanied Captain Henderson 
and Lieutenant Senrantes on another trip for a similar ob* 
ject ; on this occasion we were successful in finding a cave, 
and a quantity of Moa^s bones, among which were several 
almost entire skulls, and the beaks of some of the largest 
birds, and a bone like a humerus. These specimens were 
given to His Excellency Sir George Grey, Governor of New 
Zealand, who transmitted them, I believe, to Professor Owen.* 
I have been several times asked for a description of the cave, 
but as our visit to it was a hasty one, and as all my fellow* 
travellers to whom I might have applied for assistance in 
this matter had left the country, I was obliged to acknow- 
ledge my inability to give a satisfactory account of the cave. 
This I regretted very much, because the New Zealanders are 
exceedingly jealous of shewing or allowing any place to be- 

^ An account of these bonea is given^ I belioTe, in the Transactions of the 
Zoological Society, and forms Part V., in continuation of Prof^BSSOr Ofr«a^« 
previont memoirs on the Dinomis. 
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tom^ known, wbich they have an idea is enrious^ without 
payment ; and when I recolleoted the difficulty and the delay 
tiiat we had experienced in finding the cave beforct I knew 
that I could not find the place again without assistance, and 
a native of Auckland had refused to conduct me to the cave 
because the bones that were in it had been sold to a Euro- 
pean, and I was aware that several bones from that cave had 
been sold at an extravagant price at Taranaki ; consequently 
the place was, to the few who knew it, a species of gold mine. 

I was anxious, however, to try and find the cave again ; 
BO partly with this object in view, and also to visit Taupo, I 
set out with Major Hume and Captain Cooper of the 68th 
regiment, in October 1852. We directed our steps to Pa- 
rianiwaniwa, a village upwards of a hundred miles from 
Auckland, near to which the Moa cave is situated. 

When passing through a forest between Raraoraro and 
Hotomarama, we were overtaken by a native driving a pig. 
We knew him to be partial to Europeans, because he had a 
gun-swivel hung from a hole in bis right ear, as an ornament, 
and he had on his feet a pair of Blucher boots, which, from 
their dilapidated condition, were evidently worn more for 
ornament than use. After keeping up with him for some 
time, chiefly to admire how he got his pig tiii*ough a most in- 
tricate path in ihe wood, the animal appearing to understand 
perfectly what he said, we entered into conversation about 
the price of his pig ; and we asked him if he knew any caves 
near his village, which contained Moas' bones. This question 
made him stop, and turn round and look at us all. It would 
be something like asking a pig-driver near the quarry in Til*- 
gate Forest in Sussex, if he had ever heard of the fossil re- 
mains of the Iguanodon Hyleeosaums, and other stupendous 
creatures made known to us chiefly by ihe industry of Dr 
Mantell. The English pig-driver would likely infer that the 
querist had escaped from a madhouse, because he was ask- 
ing about things which he had never heard of ; but not so with 
the New Zealander, acquainted with every tree in the forest, 
and every insect in the ground : he at once comprehended the 
question and replied, '* I will shew you a cave which contains 
Moas' bonefl^ for two sticks of tobacco." 

The day after our arrival at the village of Rotomarama 
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Digitized by 



Google 



270 Br A. Thomson on the Moa Caves of New Zealand. 

was Sunday^ and one of our party went to prayers with the 
natives. In the evening our tent was filled with visitors, 
and early on Monday morning our party started for Manea^ 
where we breakfasted. 

Oeneral Description of the Country in which (he Caves are 
found. — On the western coast of the north island of New Zear- 
land, between the Mokau river and Taranaki, on the south, 
Kawhia on the north, and extending inland with occasional 
breaks to the Waipa river, there is an extensive district^ 
chiefly composed of marine limestone. The formation \a 
found in some parts on a level with the sea, and in other 
parts it has been elevated by volcanic action into mountain 
ranges and districts upwards of a thousand feet above the 
oceanic level. The rock occurs in strata. The stratifica- 
tion is sometimes twisted and broken, with bold clifis and 
chasms of calcareous rock, presenting a highly picturesque 
effect, seen on passing along the path from the Waipa river to 
Parianiwaniwa. I could not ascertain the nature of the rocks 
upon which the limestone rests, but above it, in many places, 
there is nothing but alluvial deposits of earth, clay, sand, 
&c At the bottom of the valleys the quantity of this aqueous 
deposit is very considerable ; but occasionally on the slopes 
and sides of the hills, the limestone crops out in well-marked 
strata, presenting to the eye at a little distance the appear- 
ance of an old Gothic castle in ruins, or an ancient grave- 
yard. With these exceptions, the hills present a smooth and 
rounded form, very unlike the volcanic hills in the neigh- 
bourhood. The soil on this limestone formation is covered 
with ferns, and occasionally large dense forests of trees. There 
are numerous caves, and grottoes, and cells, all over the 
district. Streams of water are seen to disappear between 
limestone rocks, and suddenly to reappear ; fissures are found 
in which no erosions from water can be traced ; but in all 
the caves and cells that I examined there was evidence of a 
rent, and also of watery erosion. These caverns in the 
earth have been long known to the New Zealanders io this 
part of the country ; and near Kawhia there is a cave which 
was the burial-place of the Ngatitoas, the tribe of the great 
Kauparaha. Dieffenbach considers that the limestone forma- 
tion belongs to the tertiary series. 
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Description of the Cave called by the New Zealanders Te 
Anaotemoa^ or the Cave of the Moa, — This cave is situnted 
near the summit of a small hill, about a mile and a half in a 
sonth-westerly direction from the village of Parianiwaniwa* 
The settlement is seventeen miles firom Honi-Paka, a place 
on the Waipa river. The country in the neighbourhood of 
Parianiwaniwa is about a thousand feet above the level of 
the sea. Parianiwaniwa signifies, in the Maori language, 
<< the precipice of the rainbow.'' The cave of the Moa is in a 
limestone hill, with two openings,— one towards the north-east, 
and the other towards the south-west. The north-east open-> 
ing has evidently resulted from the falling in of the roof, and 
is apparently of a recent occurrence ; the south-west entrance 
is fourteen feet high, and ten feet broad, and covered over 
with trees and bushes, which we had to break down be- 
fore we got an entrance. The cave is 165 feet long, the 
greatest breadth 28 feet, and the height 60 feet. The roof 
is oval, and numerous stalactites drop gracefully from it, 
giving a cathedral-like effect to the whole. The cave is some- 
thing in the form of a crescent ; one part of the floor is 
covered over with calcareous spar ; another part with a large 
deposit of soft stalagmites ; and that part of the floor farthest 
distant from the south-west opening is covered with earth, 
limestones, and mud, which appear to have fallen down when 
the roof of the cave gave way, which now forms the north- 
east opening. 

It is under this earth, and the soft deposit of carbonate 
of lime, that the Moa's bones are found. At the south-west 
entrance there is a mound of earth which has either fallen 
from the roof, or been washed in. The air of the cave is 
colder than the atmosphere, and the bottom or floor descends 
as you proceed from this entrance. There was not much 
dropping of water from the roof when we were there, but 
this must have been very considerable at one time, to have 
produced the large deposit of soft limestone which we saw in 
some places. The limestone in the cave is of a dark colour, 
and there is a shallow pool of water in one of the side gal- 
leries. All the bones we got were obtained from under the 
eartii, which had fallen down, and partially imbedded them 
in the soft limestone ; but it would require several days' 
labour of a number of men to clear out the bottom of this 
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cave properly, in order to see what bones it contains ; but so 
iar as we saw there were no bones of men, or other animab 
(except Moas), in it ; nor any marks of fire, sculpture, nor 
figures of any description on the walls of the care. 

It is eyident that this cave has been long known to the 
New Zealanders ; the very name» " the cave of the Moa," 
suggests to the mind the question. Was that name given to 
it because Moas lived in it, or because it contained large 
quantities of Moas' bones ? My own opinion is, that it de- 
rived its name from the latter circumstance ; for we were 
told on our first visit, that the Maoris were in the habit o! 
resorting to this cave to procure the skulls of the Moas, to 
keep the powder which they used for tattooing. We only 
got four skulls in this cave, and the scarcity of them was 
accounted for by their use in former days as powder-holders. 
There was nothing to lead us to think that these bones had 
been deposited in the cave by water, for we found a remnant 
of almost every bone in the body, from the spine and the 
rings of the trachea down to the last bone of the toes ; the 
bones belonged both to the largest and also to the smaller 
species of Moas. The animals evidently came to this cave 
to die. The cave, in the first instance, was probably a fis- 
sure in the stone, but from the appearance of the walls, and 
from there being numerous small cavities communicating 
with eadi other, I think its formation may have been assisted 
by the erosion of water. The bones we got in this cave had 
the appearance of having been exposed to the air ; some of 
them were incrusted with limestone, and in some of them 
the cancellated structure was filled with earth and carbonate 
of lune ; some of the bones had a more recent-like appear- 
ance than others, and the perfect edges of some of the deli- 
cato^processes shewed that they had been exposed to little 
rolling : there were few long bones in the cave ; and on our 
asking what had become of them, we were told that they 
had been taken away to be made fish-hooks of, such being 
the practice in former times, before the introduction of iron. 

A sketch of this cave accompanies thia paper. — (Plate II.) 

Description of the Cave called by the New Zealanders Te 
ArkaoteatMOf or the Cave of the Spirit ; in which Moas^ bones 
were found, — This cave is about a mile from the native set- 
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tlement of Rototnarama, on the path leading to Kiraoraro, 
It is situated at ibe bottom of a hill, in a stratified rocky 
the entrance to which is 25 feet high, and 18 feet bifoad, of 
an oval form, and in appearance something like the gateway 
of an old castie. A thick foliage of shrubs conceals the 
entrance, and a dark green creeper adheres to the limestone 
rock, and covers the opening. The cave extends in a tor* 
tuous direction underneath tiie hill for upwards of a mile, 
and consists of several different passages. We reached ihe 
end of one of these passages after having traversed along 
for half a mile, according to measurement ; but the largest 
we left unexplored. From the top and sides of the cave 
there are numerous stalactites — some of them six feet long, 
and composed of transparent calcareous spar, while others 
had a red tint. In that paH of the cave which we explored 
there were three openings in the roof, at different places, of 
from ten to fifteen feet each in circiunference, through which 
light was seen streaming in, one hundred and fifty feet 
above the head. Immediately below these openings there 
were heaps of wood and debris washed down from the sur- 
face ; but these openings did not throw much light into the 
cave, so that even during the day the cavern was perfectly 
dark. There are numerous spacious chambers, picturesque 
galleries, grottoes, and cells, in different parts of the cave. 
The height of the roof is fifty feet in some parts, and in other 
places not more than ten feet; the breadth varies from 
twelve to forty feet. I saw no living creature in the interior 
of this cave but a few glow-worms, which adhered to a high 
dome-shaped part of the roof, and presented the appearance 
of the starry firmament.' The floor of the cave is made 
up of difierent materials ; parts are composed of ealc-spar, 
parts are covered with a thick crust of soft limestone depo- 
sited from the overcharged water ; and there are many large 
fliasses of limestone which have fallen from the roof. There 
me also large pools of stagnant water in some parts of the 
cave, and a subterraneous stream of water runs through a 
t^ertain portion of the cave, and then disappears under the 
rock. There was no opening at the other extremity of the 
cave opposite the entrance, but there was an opening at the 
end of one of the passages, which was almbst blocked up 
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with earth, and the wato* in the cai^e had a aweet taste. 
There was no evidence of art abooii this caye, but I saw 
I«*ge pieces of charred wood on tike floor, which I found^on 
inquhy, was burned three years before, when the natiTes ob* 
tained some of the Moa's bones, whidi they sold to us ai 
Farianiwaniwa^ The care appears to haye been formed by a 
fissure in the rock, the erosion of water, and by the foiling 
down of the sides and roof. No plants were seen growing 
in the caye, and no shells were found ; the air was good, 
although colder than the ext^m^ atmosphere. 

The Moa's bones which were procured firom this caye w^e 
found, some under the sand, some in <»reyices and comers* 
and some imder the limestone floor. They were broken, and 
shewed eyidence of haying been rolled ; but we were after- 
wards told (when they refused to let us yisit the caye again) 
that bones are to be found in the farthest extremity of the 
caye, under sand and soft limestone, and that the nattyes had 
obtained many bones here some years ago, which w^re 
burned because they saw no use of tiiem. Among them was 
the pelyis and spinal colnmn all adhering ; seyeral of the 
bones we got were corered yrith a crust of limestone. In a 
ereyice of the care, in one of the galleries, slightly ooyered 
iyith sparry limestone, we picked up a most perfect skuU 
and a few bones. This skull is unknown to me. It difiem 
fh>m all the Moa's skulls that I have seen, although I think 
it belongs to the genns Dinomis. I shewed it to Goy^nunr 
Grey, who informed me that he could not say what bird it 
was the skull of I haye transmitted it, therefore^ with thk 
paper, for examination.^ 

I haye already mentioned in the narratiye, that we were 
unable to yisit this caye a second time, to prosecute our 
researches ; but I haye little doubt, if this were properly 
gone about, many bones would be found there ; for perhaps 
the Moas resorted to this caye as a place of refage. AU the 
bones that we got here had been eyidently washed from the 
interior of the caye, or into the caye by water. 

Before the introduction of Christianity, this carye — *^ihe 
caye of the Spirit of God " — ^was held in the greatest t^*ror 



* This skull is in the possession of James Thomson, Esq. of Glendowan, 87 
Monty Place, Edinburgh. 
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bjr an New Eeafamdenk The love of maney made Bome 
Ohrifrtian natives conquer their fears, and enter the eare 
three years ago to look fwt Moas^ bones ; but ihe eacamina- 
tion was apparently made in a yery hasty and imperfeot 
manner. It was in such gigantic cayes as this, that the 
richest harvest of fossil and sub-fossil bones have been found 
in Europe, South America, and Australia. 

History of the Diseovtry of ihe Bones of ike Moa^ and 
the Characters of the Oenus Dinorms, — ^In the late Sir Ro- 
bert Peel's gallery of " modem worthies '' at Drayton Manor, 
there hangs a portrait of Professor Richard Owen, and in his 
hMid is depicted the tibia of a Moa* This is a just and ap< 
propriate connection ; for to the original mind of Mr Owen 
the world is indebted for the first hint of the existence of 
this gigantic bird. The discovery was made in this manner. 
In 1889 a Mr Rule lent Professor Owen a part of the thigh- 
bone of a Moa, which had been obtained in New Zealand, 
and from this single fragment he drew up a wonderfully cor«> 
rect notice of the bird. This memoir was sent out to New 
Zealand, and distributed among some of the missionaries. 
In the Tasmanian Journal* for 1843, there appeared a 
very excellent accotmt, by the Rev. Mr Oolenso, of some 
Moa*s bones which he had obtained in New Zealand ; but I 
was struck, on reading this piq>er, to find no mention made 
of Mr Owen's memoir, which was entitled "Notice of a 
Fragment of the Femur of a gigantic Bird in New Zealand." 
Since then Professor Owen has c<mtributed, in several papers, 
observations on the Moa, which papers were founded on the 
collections of bones sent to England by Archdeacon W. 
TVilliams, Dr Mackellar, Mr Percy Earl, Colonel Wakefield, 
Mr Walter Mantell, and others. It is worthy of mention in 
this place, that not the least curious object in the Museum 
of Uie Royal College of Surgeons in London is the skeleton 
of this feathered giant, built up from s<Hne of these materials 
by Mr Owen. 

The Moa belongs to the Struthious order of birds, afiunily 

* Thii joamal was in^iginated and supported by Sir John FrankUn, when 
Governor of Van Diemen^s Land. 
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diatinguiahed by having very shori or radimeiitary wii^ 
and massive legs. In tlieir habits they ar« strictly terres- 
trial ; and this will be at once comprehended, when I men- 
tion that in this order we find the Ostrieh, the Cassowai*;, 
the Rhea, the EmOi the Apteryz, and periiaps the Dodo. 

Sones of five different species of Moas have be^i fonnd 
in New Zealand. The scientific term Dinomis is applied as 
a general term to the whole of them ; and we have the Di- 
nornis robustns, Dinomis strathioides, Dinomis dromioides 
Pinomis curtus, and Dinomis didiformis. But there are 
found in New Zealand, side by side with the large Moa's 
bones, the bones of other birds nearly allied to the Moa, 
although of less magnitude. The New Zealanders call them 
all Moas' bones ; but naturalists denominate the largest as 
the bones of the Palaptyriz, the next as the Aptornis^ of 
which there are two species, and the smallest bones are called 
the Notornis; and those who are curious about the dis- 
tinguishing features of each, I beg to refer to Mr Owen's 
papers. A specimen of the last species of these birds was 
caught alive in a remote, unfrequented part of the south 
island of New Zealand, in 1850, by some sealers, and kept 
aJive for several days, and afterwards killed and eaten ; but, 
fortunately, the skin of this interesting bird, the link between 
the living and the dead, the last perhaps of a race coeval 
with the. gigantic Moas, was preserved from destruction by 
Mr Walter Mantell, commissioner of Crown Lands, Welling- 
ton; and facing the title-page of Dr MantelVs beautiful 
worit on " Petrifiactions and their Teachings," there is an 
engraving of this bird, now denominated with great justice 
and propriety Notornis Mantelli. 

The largest species of Moa — Dinomis robustus — is sup- 
posed to have stood ten feet six inches in height ; but I 
think this is under the mark, for I saw the complete leg of 
a Moa put together ^n a magnificent collection of bones in 
the possession of Sir George Grey, which were unfortunately 
destroyed in the conflagration of Government House in 1848), 
and the head of the femur or thigh bone was six feet from 
the ground. As the ostrich is seven feet high, and as 
the head of its femur is about half the height of the 'bird, 
I do not think (knowing that the legs of the ostrich are 
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taekoned to be proportiomXty logger fbr its beigbt tfiaii 
tiiode of the Moa) I am wi^ong in concluding that the Moa, 
iviiOBe infbifior extremity I saw put together, must ha^e 
stoodi when alive, about thirteen or fourteen feet high. The 
MoaB were unable to fly, am their rudimentary wings were 
incapable of raisilig tibem irom the ground, and the only 
iK>ne that I have seen which I took for the humerus was 
Bent to Firofessor Owen, and it was but a small one. The 
Moa had three toes on each foot, and some New Zealanders 
describe the domestic cock as being a perfect picture in 
miniature of that bird. The feathers of the Moa are de- 
scribed as having been most beautiful, which would lead us 
to infer that they were of various colours, for Maoris are 
all fond of gaudy colours ; the bones of the legs of the Moa 
were filled with marrow, and not with air like other birds ; 
portions of the eggs of the bird have been found among their 
bones, of a sufficient size to afford a chord to estimate the 
probable size of an entire shell, and the conclusion is, that a 
bat would have been a proper-sized egg-cup for a Moa's egg. 

Places onNeW'Zealand where Moos' bones have been/qund, 
— In the middle island Moas* bones were found by Percy 
Earl, Esq., at a place called Waikouaiti, seventeen miles 
north of Otago,^ in a swamp which is almost submerged 
under the sea, and only visible at low water. Mr Walter 
Mantell conceives it to have been originally a swamp or 
morass, in which flax {Phormium ienaai) once grew luxuri- 
antly. Some of the largest bones and finest specimens have 
been obtained from this part of the country* 

In the north island, Moas' bones have been found in the 
beds of rivers, running from mountain regions of the interior 
into Hawk's and Poverty Bays ; the collection of bones sent 
to England in 1842 by Archdeacon W. Williams, were ob- 
tained from this district, and also those described by Mr 
Oolenso ; and bones have been found by Mr Walter Mantell 
at the mouth of a stream called Waingongoro, which empties 
itself into the sea about sixty miles to the south of TaranakL 
The bones were imbedded in a sand flat, were very nume- 

* Mr Saward Sbortltnd, in his work entitled the << Southern detttemento ^ 
New Zealand, 1851," gives a very good account, with a map, of the bay and 
Hrer of Waikouaiti. 
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roii0, and most of tliem were as soft as pipe-clay. On a bluff 
near the emboachure of the riyer» Mr Mantell saw the sand 
fiat strewn with bones of men, moas^ and otiber bmls- They 
bad probably been brought down the stream, and originally 
covered oyer with sand, which sand had been drifted away 
when he saw them. Moas* bones have also been found by 
Mr Mantell near the above place, in circular holes contain- 
ing beds of ashes with charcoaL Moas' bones have been 
found by myself in two caves in the mountain limestone 
formation, near the western coast ; and I have seen bones 
which were bronght'from other caves in this district. There 
Is a volcanic hill called Hikerangi, near Tuhua, thirty miles 
irom the Taupo Lake, near the top of which, I was informed, 
there was a cave which contained Moas' bones. Dieffenbach 
mentions that the Rev. Mr Taylor found bones in a rivulet 
near Whanganui, which flowed from a mountain called 
Hikerangi. I purchased bones at Rotoaire, which were 
found in a cave on the hill between the lake and Taupo ; but 
as that cave was tapued in consequence of its being a place 
of sepulture, the natives would not conduct me to it. At 
Rickawa, near the south end of the Taupo Lake, the pa of 
the great chief Te Heuhea gave me a metatarsal bone, which 
he told me he had found among the scorise rock, on a hill 
near Taupo ; and I have seen the femur of a Moa which was 
found in the sand at the mouth of the Waikato river, which 
river has its origin or spring in the Taupo Lake. No bones 
have ever been found north of Auckland. 

Are all the gigantic Moas extinct f — There are a few New 
Zealanders who believe that some of these feathered giants 
Still tread upon the earth ; but to prevent the least charge 
iA credulity from being brought against myself, I shall not 
insert any of the stories which I have heard from the natives 
on this subject, because they all possess more or less the air 
of fiction, and none of them the least appearance of fact. 

There are also Europeans in New Zealand who believe 
that Moas are still in existence in some of the remote and 
unfrequented wilds of the middle island ; but such stories 
ai*e unsupported by any evidence of a credible nature. A 
European informed Mr Colenso, in 1842, that a Moa was 
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then living in the snow-capped hills above Olondy Bay, and 
that two Americans, who resided in the neighbourhood, 
equipped themselves with fire-arms, and proceeded in pur« 
Buit of the monster They hid themselves in a thicket near 
the place where he lived, and shortly after they saw him, 
stalking about in search of food ; but they were so petrified 
with horror at the sight, that they were unable to fire. 

They observed the monster, by their own account, for near 
an hour ere he retired, and were right glad to escape from 
witnessing a meal, where instead of eating they were all but 
eaten. This Moa was described as being about 14 or 16 feet 
hi^* Mr Colenso did not place the least credit in this story. 

In a periodical,t of which only two numbers were pub- 
lished, there is a paper on the geology of New Zealand, by 
the Rev. Mr Taylour, in which it is stated that '' he was 
informed by Mr Meurant, a government native interpreter, 
that in the latter end of 1823, he saw the flesh of the Moa 
in Molyneux Harbour, in the middle island, and that the 
flesh looked like bull-beef;" and that he also saw a Moa*fl 
bone, which reached four inches above his hip from the 
ground, and as thick as his knee, with the flesh and sinews 
upon it. The natives told him that the Moa, whose flesh he 
had seen, was a dead one which had been found accidentally ; 
that they had often tried to snare them, but without success. 
A man, named George Pauley, now living in Foveaux Siaraits, 
told him he had seen a Moa, which he described as being an 
immense monster, standing twenty feet high ; he said he saw 
it near a lake in the interior, and it ran from him, and he 
ran from it ; that he saw its footmarks before he came to 
the river Tairi in the mountains. Thomas Chasseland, a 
man who sometimes interpreted for Meurant, and is well 
acquainted with the Maori language, used to say that be 
also had seen the flesh of the Moa, and at first he thought it 
was " human flesh.'' 

If these stories were all true, there could be little doubt 
that a Moa of the largest breed may still be living in the 
solitudes of the middle island ; and if so, probably some en- 
terprising colonist, from the settlements of Nelson, Otago, er 

* Tasmanian Jour., No. yii., 1843. t New Zealand Mag.,.AprU 1860. Welfingioii. 
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Oanterbury, might obtain a living Moa, and realize fame and 
fortune by exhibiting it in the different capitals of Europe. 

It is painful to me attempt to throw discredit on any state- 
ment which has been introduced to the world by the Rev. Mr 
Taylour ; but if exaggerated stories like these are allowed 
to pass uncontradicted, after being put forward in such a 
way, they become every year more and more hurtful, because 
they increase in weight as they grow in years. It is, there- 
fore, solely for the sake of truth that I bring forward Mr 
Meurant's story for the purpose of stating that I do not be- 
lieve it. I would not have noticed it at all if it had been 
confined to the New Zealand Journal ; but I observe it is 
quoted in a book of considerable weight.* I knew Mr Meu- 
rant personally ; he was an old New Zealand sealer, a pecu- 
liar race of men, now almost extinct, born in New South 
Wales, soon after the settlement of that colony. In early 
manhood Meurant abandoned the place of his birth, and 
adopted the adventurous life of a sealer, which he followed 
for many years ; he was an honest, good, intelligent man, 
but much given, as many uneducated travellers are, to the 
marvellous, and many of his stories were connected with the 
middle island of New Zealand. I well recollect^ one dark 
night, five years ago, when crossing the Houraki Gulf in a 
very bad boat, that I sat up many hours listening to Mr 
Meuranfs curious old stories about sealers and whalers, and 
the changes which time had worked on New Zealand and 
the New Zealanders. It was shortly after the earthquake 
at Wellington, in 1848, that this occurred ; and the conver- 
sation turned to it, and Meurant said that the earthquakes 
in the middle island were most fearful, and that he had 
seen the tops of the mountains touching each other from the 
violence of their shakings. I told this next morning to one 
of my companions, and he said. Do you not know that Meu- 
rant has a strong imagination? Now, let me be clearly 
understood, for Mr Meurant is since dead, and cannot defend 
himself. I do not say that the whole of his story about the 
gigantic Moa is a fiction, — quite otherwiae; I believe there 
was some slight foundation for it; most probably he may 

* Annals of Natural History, No. Vlll. London, 1851. 
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have seen a large Notomis Mantelli. This bird is two feet 
high, and such an animal was caught alive in 1850, — which 
time and Meurant's fertile imagination may have magnified 
into one of the largest of the feathered giants. I have asked 
several men who knew Meurant, what they thought of his 
statement about the Moa, and they all said that they could 
not bring themselves to believe it. 

For my own part, I never saw or heard of a New Zea- 
lander who had seen a large Moa, nor have I ever seen or 
heard an account of a large Moa having been seen, which 
carried the least evidence of truth on the face of it. That 
the gigantic Moa is extinct, I have not the smallest doubt ; 
but it is still probable that a few more living specimens of 
the Notomis Mantelli may yet be found in the southern 
parts of the middle island of New Zealand. This state- 
ment is made with the perfect knowledge that Sir Everard 
Home, ItN., when commanding Her Majesty's ship ^^ North 
Star,'' in the Pacific Ocean in 1844, stated that he felt little 
doubt that a Moa (Dinomis) may still be found alive in the 
middle island.* Since that period considerable portions of 
the solitudes of the middle island have been explored by 
Mr Thomas Brunner, and by officers of Her Majesty's sur- 
veying ship Acheron, and by colonists from difierent settle- 
ments in search of roads and grazing districts, but none of 
these have seen the least trace of a living gigantic Moa. 

la it probable that the Moa once lived on some of the Tro- 
pical Polynesian Islands f — In the Connecticut sandstones 
of the Permian period, in North America, the footprints of 
gigantic birds have been seen.t In 1850 the bones and 
eggs of a gigantic bird were found in Madagascar, different 
from the Dodo, but approaching, although differing from, 
the Dinomis. % Such discoveries suggest the question, 
whether it is probable that Moas may have once lived on 
gome of the Polynesian islands scattered about in the Pacific 
Ocean 1 The bones of the bird, it is true, have never been 

* Proftfflor Owen on the Dinornis, Part II. 
. t Profesaor Hitcbooek, Tmna. Amerioan Academy of Arts, 1848* 

t See Translation of M. Geoffirey St Hilaire's Paper on some Bones and Eggs 
of a gigantic Bird, from the Madagascar Annals of Nat. Hist, vol. vii. 1850. 
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found in any of these islands, neither b«Te the infaalritaatif 
any tradition about the animal ; but the natives of ihe Poly- 
nesian islands apply the term Moa to the domestic fowl. 1m 
this not a kind of proof that an animal resembling the New 
Zealuid Moa had lived at one time in these islands ; oCher^ 
wise, how is it to be accounted for that the same race of 
men should in one set of islands call a domestic fowl a Moa, 
and in another island confine tiie term Moa to the large 
struthious order of birds known to naturalists as the Dinor- 
nis ? This is an important point in the history of the New 
Zealand Moa. I shall, therefore, endeavour to explain it. 

There is strong evidence, drawn from a similarity in lan- 
guage, customs, physical appearance, and character, that the 
true Polynesian race which now people the numerous islands 
in the Pacific and New Zealand are of Malay origin, and 
that originally the present inhabitants of all these islands 
come from Malacca and Sumatra ; and on referring to tiie 
best dictionary of the Malay language,* I find the word muat 
is a species of pheasant ; that me mud means to make the 
voice peeuliM* to that bird ; and / dngdn me mud angkau de 
$ini signifies ** do not thou be moaning here." It is, there^ 
fore, obvious that before the Polynesians migrated from their 
original country, they were acquainted with a bird which 
they called the Mud. On their arrival in their canoes at 
s<Hne of the Polynesian islands which they now inhabit, 
they probably discovered the domestic fowl of the islands 
in a wild state, in the woods (for this animal was found 
in a domestic state in all the tropical Polynesian islands, 
where they were first discovered by Europeans), they had to 
give tiie animal a name; and being acquainted with two 
words in their own language to select from, mud and mdnuk^ 
— the fost being applied to a species of pheasant in their 
native land, the latter being the term in the Eastern islands 
(through which they had probably passed) for a bird or fbwl.^ 
They could not properly apply the words dyam and A^yam, 
which ttre the Malay words for domestic fowl, to an animal 
which was running about wild in the woods ; and therefore 

* Dictionary of the Malayan Language, by W. Maraden, F.R.S. Lond., 1812. 
t U it BooBded oo, as in moon, sloop, fo^. The i, as in want, ball, call. 
X Ifaraden's Dictionary of the Malayan Language. 
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ikey called this species the Mud — ^now changed to Moa» 
£rom some resemblance which it may have had in their eyes 
to the Mua of their native country. In process of time the 
wild bird became domestic, but still it retained its original 
name. Things were different with the Malay branch of iixe 
human race who migrated to New Zealand. When they took 
possession of it there were no domestic fowls indigenous to 
the country ; but they saw a new bird, as the ancient song 
says, to which they gave the term Moa, or Mua, — ^a name 
which the natives of the present generation say was given 
to it on account -of its moaning voice. But although appU* 
cable in this way, yet the name may have been given to it 
from another cause. In course of tioae European vessels 
introduced the domestic fowl to the New Zealanders, but 
they could not apply the term Moa to it, as this name was 
already f^propriated ; so they fell back on the word manuk, 
the term for a bird or fowl in the Eastern islands. Manu, 
in the New Zealand language of the present day, is the ge-» 
neral term for all birds, though it is likewise often applied 
to the domestic fowl, as a distinct name. Tikaokao is pro* 
perly a name given to a cock from its crow, and heihei is a hen^ 
a corrupti(m probably of the English term for a female fowl. 
This tedious explanation, which I have considered it ne- 
cessary to enter upon for tiie elucidation of the history of the 
Moa, tends to shew the kind of proof which the language af- 
fords for advancing a knowledge of the history of the New 
Zealand race* 

Probable time at which the New Zealanders arrived in 
New Zealand. — This is an imp<Nrtant point to ascertain to- 
wards the elucidation of the history of the Moa, and it is sa^ 
tisfactory to find that we are not left entirely in the dark on 
this subject. 

The New Zealanders are in the habit of keeping a numeri- 
cs record of the chiefs who have lived and ruled since their 
arrival in New Zealand. They have sticks upon which a 
notch is made as each chief is gathered to his fathers ; and 
it was the duty of the priests to keep this knowledge alive 
among the people, and they did so by frequently going over 
before the assembled tribes the names of all their dead chiefs. 
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I have several of these sticks in mj possession (Papatu- 
pun]!, as they are called), and the names of the anceatraL 
chiefs of sevtt*al tribes, written down from the mouth of well-r 
informed people among the natives. It wonld therefore 
appear, taking the average of ^veral tribes, that there have 
been between eighteen and twenty-five generations of men» 
since the arrival of the first settlers in New Zealand. The 
tribes appear all to have arrived in the country at the same 
time, although in different canoes ; and if we allow 22 years 
as the average reign of each of the chiefs, this will indicate 
that the present race of natives arrived in New Zealand four 
or five hundred years ago ; in other words, they arrived about 
the 16th century. My reason for assuming 22 years as the 
average duration of the reign of each of the chiefs, is calcu- 
lated in this way. In England, from William the Conqueror 
to William the Fourth, thirty-four sovereigns reigned for 
763 years, which gives 22^ years as the average length of 
each reign, including those who died by violent deaths. 

It is difficult to ascertain what number of generations of 
New Zealanders have passed away since the time when the 
first settlers of the present race of natives landed in New 
Zealand ; because it appears they were often in the habit of 
recording the names of the brothers of the chiefs, as well as 
the chiefs themselves, — a practice which is apt to lead to the 
supposition that more generations of natives have passed 
away than ever did exist. There are two genealogical trees, 
however, which relate to the tribes Ngaiterangi and Ngatir 
wakaue, on which I place much reliance, because these genea* 
logical trees were carefully investigated before the resident 
magistrate at Rotorua, in order to ascertain which of these 
tribes had a right to the island of Motiti in the Bay of Plenty; 
and as a test of the accuracy of the genealogical evidence, 
the statements of each party were carefully inquired into by 
the opposite party. 

It requires a circumstance like this, or some historical iii* 
quiry, to excite the New Zealanders to tax iheir memories 
about their ancestors ; otherwise a natural delicacy, or a fear 
of saying anything that may lead to mischief, mafcea them 
avoid the subject, unless specially inquired about 
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Were ihere any gigantic Mods alive when the New Zealand- 
ers arrived in New Zealand? — I think there were not many 
gigantic Moas in New Zealand at that time, ifbr, although 
there are toiditions enough to enable us to conclude that 
thel^ must hare been some of them cotemporary with the 
first New Zealanders, yet several tribes, €.^., the Ngapuhis, 
who live in the northern part of the north island, hare no 
traditions about the Moa, and they have asked Europeans to 
describe to them what kind of an animal it was. The coun- 
try where the Ngapuhis tribe live is the narrowest part of 
the island, and no bones of the bird have been found in this 
district; and if the IVIoas had been so numerous as to have 
furnished food for the inhabitants, according to Professor 
Owen's idea, we should have had a greater variety of tradi- 
tions about them. I have heard and read several accounts of 
what the natives saw when they first landed in New'Zealand, 
but in none of these traditions is there any mention made of 
their having seen a Moa on the sea-coast. The Dodo was 
abundant, according to Leguat,* near the sea-coast. 

It is supposed that there were more Moas in the middle 
than in the north island, but I doubt this circumstance. All 
the bones that have been seen in the middle island have been 
found in a limited space, and in good preservation, — a fact 
which may have produced this opinion. 

Probable time which has elapsed since the last gigantic 
Moa was seen. — ^A few years before the death of the great 
chief Tee Rauparaha, he was asked if he had ever seen a Moa 
himself, or a man who had seen one, and he said he had not. 
As he was then about 80 years of age, his answer takes us 
back about 160 years ; and as I believe from careful inquiry 
that this is tolerably correct, I do think we will not be far 
wrong in assuming that all the Moas were extinct in this 
country 200 years ago, or about two centuries after the arri- 



* A If ew Vojrftge to the East Indies, by Francis Leguat and his Companions. 
8 TO. LdKleii, 1708. 
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vol of the New Zealanders in the iakad ; in other worda, 
about the year a.d. 1660. 

The Dutch navigator Taeman visited New Zealand in 
1^42| but none of his crew landed, or had any ocdkiquial in- 
teroourc^ with i^e nativeB, so that from this visit nothing 
about the Moas can be gleaned ^ and no oiheir European na- 
vigator, who has written an aoount of his voyage, landed in 
New Zealand until after ttte Moas had beoome extinct. Cap- 
tain Cook was told aiboat a gigantic liaard which had lived 
in the country) but nothing about a gigantic bird. 

Causes of eartinction. — ^Professor Owen is of opinion that 
the Moas were exterminated by the New Zealanders using 
diem as food ; and he attributes their extinction in a country 
destitute of large animals as one of the causes which led the 
New Zealanders to adopt the horrid practice of cannibalism. 

The first supposition is very doubtfult and the second is 
not probable. I admit the advent of the New Zealanders in 
New Zealand must have produced the destruction of a few 
Moas, but I cannot bring myself to believe that their ex- 
tinction was entirely brought about by this cause. Accord- 
ing to the most authentic sources, the New Zealand popula- 
tion, when at its greatest, never much exceeded two hundred 
thousand souls ; and for one hundred and fifty years after 
their arrival in the country, they could not have increased to 
one hundred thousand. Now let us imagine this small po- 
pulation spread over a country nearly as large as England — 
a population fearful of trespassing on t^e lands c^ other 
tribes — ^a population of indolent people — and we .will have at 
once a strong argument against the opinion that the Moas 
were cut off from the earth entirely by human agency. 
There are mountain ranges where the feet of men have 
rarely trodden. I have walked through forests for thiriy 
miles without seeing the sign of a habitation ; in such places 
the Moa could find ample shelter in the present day. The 
middle island of New Zealand offers a still stronger argu- 
ment ; on it the Maori population were scattered along tibe 
coasts, and were few in number ; and yet, according to the 
best information, no large Moa has been seen on that island 
for upwards of one hundred and sixty years. It is only me- 
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eessary to caII to mmd the difficulty there was in extirpating 
wolyes from England^ to have a clear idea of the improba- 
bility of the New Zealand race having caused the extinction 
of the Moa. In a small island a race of large birds might 
be easily extirpi^ied, and we have some recent examples of 
tins \ but in New Zealand, I think, the New Zealanders 
arrrred in time to s^e the last of the large Moas die. 

The (»rcamstan<^ of Moas' bones having been fbund in 
caves of more recent appearance than those fbtind by Mr 
Walter Mantell in the coddng-holes of the New Zealanders 
at Waingongoro, wonld lead us to infer that some of the 
Moas died in these caves after the advent of the New Zea- 
landers. On asking a native of the cave district near Pa- 
rianiwaniwa, what brought all these Moas' bones into caves, 
he said, that long ago an eruption <Ji Tongariro occurred, 
which set fire to the country, and that the Moas fled to the 
caves, and there perished. This tradition, although it may 
be an exaggeration of some local conflagration, is of some 
value, as shewing there were other causes which proved 
destructive to the Moas in addition to human agency. Ki 
Rotomarama, near the " cave of the spirit,** one of my fellow- 
travellers asked a well-read Christian native, what destroyed 
all the Moas, and in reply he said it must have been the 
great flood. The similarity of the words Noah and Moa 
may have suggested this to his mind, but my friend got the 
better of the «*gument, by asking him if it was not stated in 
Scripture that Noah took a pair of every living creature with 
him into the ark, before the flood ; the man looked puzzled, 
tmd said ^'awa,'* — an exclamation the expressiveness of 
which cannot be rendered into English, but means ** I don't 
know.** 

There is another argument that the Moas died out, and 
were not extirpated by man, in the circumstance of the ani- 
mals being only found in New Zealand previous to their 
extinction ; for rarity, according to Professor Lyell, precedes 
the extinction of all species of plants and animals. It is appa- 
rently a law of nature, that certain races of men, plants, and 
animals, hate a period of creation. Increase, and decay. 
May we not then state, and with some probability we are 

u2 
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nearly right, thai the period of the extinotioa of the gjig^niiQ 
Moa occurred about the 17Ui ceotury, and that tbU ereot 
might have been slightly hastened, but not produced, by the 
hand of man. New Zealand appears to have been the last 
refuge for wingless birds ; but as sure as the race of men 
who peopled ancient Babylon and Nineveh, and other eoun- 
tries, have become extinct, and as surely as many of the 
Polynesian race are now decaying, so certainly will the whole 
of tiie wingless birds in New Zealand, like the Moa, become 
extinct. They have run their course, have fulfilled their 
destiny, and are now following the law which the Creator 
has stamped on all his works. 

Professor Owen's idea that the want of food after the ex- 
tinction of the Moa may have caused the New Zealanders 
to adopt the disgusting custom, of cannibalism is not at aU 
likely; for the motives which led the New Zealanders to eat 
human flesh were hatred, revenge, and to cast disgrace on 
the person eaten. That it was unlawful for women to eat 
human flesh, unless under some peculiar circumstances, will 
at once set at rest the supposition that human flesh was ever 
made a substitute for animal food. I do not make this 
statement without inquiry ; but the subject is foreign to this 
paper, otherwise I would enlarge upon it. 

Observations on some of the probable habits of the Moas. 
— ^I. They were of an indolent nature^ and not much given 
to moving about — ^This I infer, because the New Zealanders 
always describe them as being very fat ; and Mr Owen con- 
cludes tbey were a more sluggish bird than the Ostrich, in 
consequence of the small size of the neural canal of the 
spine, and the relative shortness of the ankle-bone meta- 
tarsus* 

II. Th^ lived in mountain fastnesses and secluded caves. 
*— This I infer, because all tradition points to such districts 
as the probable places where Moas' bones are still to be 
found. The finding of bones in caves almost confirms this 
idea ; for if the Moas did not live in them, they resorted to 
them to die. The Ostrich and Emu live in plains ; perhaps 
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the habits of the Moas were somewhat similai* to these birds, 
dnd they may only have resorted to hills, forests, and se- 
<^laded places, after the advent of the human race. The 
Kiwi or Apteryx is fctmd in forests, hills, and secluded 
Spots, and this strange bird may have some of the habits of 
the Moa. 

rU. Thei/ lived chiefly on vegetable food. — This conclu- 
sion is drawn from the adze-like shape of the beak, from 
their bodies being described as very fat (no flesh-eating bird 
is ever fat), from nature having endowed them with feet and 
toes remarkably well adapted for uprooting fern root and 
other subterrestrial substances, which abound in New Zea- 
land, and from their swallowing stones to assist in diges- 
tion. No flesh- eating animal ever does this. 

IV. They were in the habit of swallowing stones to assist 
digestion. — This statement rests on tradition. The New 
Zealanders point out certain stones which they say have 
been in the stomach of a Moa. This habit is confined to 
vegetable-feeding birds. 

V. They were dull and stupid birds. — This is inferred, 
because the skull is low and flat, and is confirmed by the 
traditions of the New Zealanders. 

VI. They were in the habit of standing and resting on 
one leg. — My authority for this is not good, but I give it to 
convey some impression of what is now said by the New 
Zealanders about the habits of the Moas. A most intelligent 
Maori, who belongs to one of the interior tribes, told me 
that he knew where a Moa lived. I asked him where it 
was, and what the animal did all day. He said, it stood in 
a cave in which there was a waterfall, and that the bird 
stood first on one leg, and then on the other. All this story 
is fabulous, but the statement of its standing on one leg may 
probably have some foundation in the habits of the bird. 

Deductions drawn from the Moas' bones as to the probable 
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lenffih of time uMch has elapsed since the birds were aUve^ — 
The best preserved Moas' bones that I have seeo were those 
obtained irom the swamp or morass at Waikonaiii^ in the 
middle island of New Zealand. This is, howevar, no proof 
that they were more recent than those fomid in a less per* 
feet state in the north island, because peats and morasses 
aot as antiseptics, and bones have been preserved in a perfect 
state in such places for a great many centuries. The bones 
of birds are so much m<»*e delicate than those of quadropeds^ 
that very few of them are found in a half fossilized state. 
Even the bones of the Dodo, which strange imimal was seen 
alive in considerable numbers at the Mauritius not many 
centuries ago, have apparently decayed away off the face of 
the earth. The very circumstance of Moas' bones being 
found in a tolerably perfect state is therefore a strong evi- 
dence of the recent existence of these birds. The natives 
near the cave of the Moa relate that their fathers were in 
the habit of taking the skulls of the Moas to keep the powder 
they used for tattooing, and pieces of the long bones as hooks 
to catch fish, in consequence of their hardness. Now, none 
of the bones or skulls that I saw in this cave were suffir 
ciently perfect for such purposes, and therefore I must con- 
clude either that all the most perfect bones had been taken 
away, or that the process of decay among Moas* bones was 
very rapid. 

As perfectly fossilized bones are generally allowed to be 
of greater age than half fossilized ones, it is therefore ob- 
vious that some idea of the age of bones may be formed from 
the quantity of animal matter they contain. Let us apply 
this test to the Moas' bones. 

I carefully examined several Moas' bones from the cave 
of the Moa, and found that the quantity of animal, matter 
contained in them was very different. In the cancellated 
structure of the heads of the long bones of the inferior ex- 
tremities, the proportion of animal matter was as low as five 
per cent., but in the shaft of the tibia, the ribs, and a piece 
of the sternum, I found it as high as ten per cent. In one 
cervical vertebra of a small bird, which had the outward shell 
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perfect, the quantity of animal matter wattbirty per^sent^-^ 
the animalmatter retaining the figure of the beiie after tke 
inorganic matter had been extracted by muriatic acid. Se- 
veral of the tracheal rings were found entire^ and had a 
remarkably recent-like appearance. 

For the purpose of testing the accuracy of my analysis^ I 
transmitted several specimens of Moas' bones to Theophilos 
Heale, Esq., of the Great Barrier Copper Ore Mine, and he 
gave me the subjoined as the composition of the cancellated 
head of a very decayed tibia, via. — 



Carbonic acid 




4-80 deomal parU. 


Animal matter 




5-50 


»» 


Insoluble earthy matter 




6-50 


»> 


Lime . . . • 




46-66 


)9 


Phosphoric acid 




34-50 


»> 


Magnesia 




•70 


9> 


A smiJl amount of the peroxide 


of 


iron -00 


if 


Loss . . . • 


, 


234 


>» 



100-00 

Mr Heale found that the more solid bones contained a much 
greater amount of animal matter. The bone submitted to 
the foregoing careful analysis had a pale brown colour, was 
very light and porous, the outer shell was much destroyed, 
and the cellular structure, although perfect, contained a 
quantity of earthy matter. 

The composition of recent Moas* bones is unknown ; but 
as the bones of the Moas resemble the bones of quadrupeds 
in containing marrow, and as the bones of quadrupeds are 
composed of about one-third of animal, and two-thirds of 
earthy and alkaline salts, let us take them as a subject of 
comparison. 

It therefore appears that some of the Moas' bones had 
lost a considerable quantity of their animal matter, and 
others very little. Now, what conclusion can be drawn 
from this as to their probable age ? 

I can find no experiments which will enable me to answer 
this question. In the widely-scattered bone brecciae of the 
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MediteorraoeaD) Dr John DaTy* was only able to find 
a trace ef animal matiter. M. Mareel de Serres and M. 
Ballard, ehemists in Monipellier, procnred some human 
bones from a Gaulish flaroophagnsy supposed to hare been 
buried some fourteen or fifteen e^ituries at kast, and they 
had lost three-fourths of their original animal matter, t 
Several • skeletons of men were found in the West Indies, 
incrusted with a ealcareous cement ; but they only retained 
a small portion oi their animal matter 4 whereas a skull 
three thousand years old was taken from a tomb in ancient 
Thebes, and contained about half of its animal matter. § In 
1845» the fossil remains of a gigantic Mastodon were ex- 
humed in the town of Newburgh, New York, and twenty- 
seven per cent, of animal matter was obtained from some of 
the bones I (tusks and teeth), while skulls found by Mr 
Stephens in Yucatan were almost entirely destitute of ani- 
mal matter.lf 

These examples tend to shew what length of time bones, 
under favourable circumstances, will retain their animal 
matter, and that no conclusion can be drawn as to the pro- 
bable age of the Moa*s bones in the cave of the Moa, from 
the circumstance of some of them still retaining only one- 
seventh, and others nearly the whole of their animal matter. 

General Remarks^ — ^Is it probable that New Zealand was 
once connected with Australia \ This is not at all likely* 
seeing there is so little resemblance between the flora and 
fauna of the countries, and neither in the ossiferous caves or 
tertiary deposits of the continent of Australia have Moaa* 
bones been found. 

Is it probable that New Zealand was once connecAed with 
America ? This, Professor Owen thinks, may have been the 
case at a remote geological period ; and he is inclined to re- 
gard New Zealand as one end of a mighty wave of the un- 



* Physiological and Anatomical Researches ; 1839. 

t Lyeirs Principles of Geology. % Ibid. 

§ Dr John Davy. || Lyell's Principles of Geology. 

^ Incidents of Travel. 
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Stal^te and sbifiiBg cruai of the earth, of which the opposite 
end, After baying bees ^mbmerged, has again risen with its 
a^oowntilated deposits in North America, shewing in the 
Coiakeeticat sandstones the footmarks of the gigantic birds 
whieh strode its surface before it sank ; and to surmise that 
the intermediate body of the land ware along which the 
Dinomis may have traTelled to New Zealand has progres- 
sively subsided, and now lies beneath the Pacific.* 

This beantiful idea rests on Dr Deane^s discovery, in 
1843, of the footprints of many species of three-toed birds 
of gigantic size, and of the imprints of others with foor toes, 
with the prints of twelve kinds of quadrupeds supposed to 
belong to the Saurian, Chelonian, and Batrachian orders, in 
the sandstone in Connecticut. There still lives, to give some 
reality to the above in the secluded parts of South America, 
a three-toed wingless bird ; but to give weight to Professor 
Owen's idea, it would be requisite to discover the bones of 
some of these birds and quadrupeds, for we have high autho- 
rity for refusing to pin our faith to impressions without the 
discovery of bones. 

To those who believe in the doctrine of specific centres, 
or that every species of animals and plants on the surface of 
the globe originated in a single birthplace, there will be no 
difficulty in explaining how the Moa was confined to the 
New Zealand group of islands. New Zealand (they would 
eay) was the centre of the creation of those numerous species 
of wingless birds we find upon it, some of which are strange 
to all other parts of the world. Perhaps New Zealand is 
only a part of a great southern continent, the remainder of 
which now lies at the bottom of the sea. Captain King, 
B.N., states there are soundings from Cape Maria Vande- 
man, in New Zealand, to Norfolk Island,' and I have been 
told by old New Zealand whalers that there are soundings 
between New Zealand and the Chatham Islands. I cannot 
bring myself to believe that the gigantic Moas were ever 
• hatched to live and die on the small spot of earth we now 
call New Zealand. 



* Memoirs on the Dinornis, Pari II. 
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U 10 a Gorioas circomBiwce, tbal Uie few islands npoa 
which the bones of large extmot birds hsfve been found jaw 
all sitoaied in the southern hemispbe^, and there are some 
points of resemblance between the islands of the Mooritinflii 
Madagasoar, and New Zealand, sofficieBt to excite th^ atten^ 
tion of the thoughtful and speonlatiye. These islands are 
situated to the south of the line, betwem long. 45'' and ISO"" 
east They ai« chiefly of yolcanie origin. The zoology oi 
all tiiree is peculiar. So f ar aa that of Madagascar is known, 
it can scarcely be assimilated to that of Africa or Asia ; 
while it appears ei]uaUy distant from that of Australia* 
There is, however, too JitUe known about Madagascar, or 
the large bird, the remains of which have only lately (1850) 
been found, to allow me to speculate on the subject. But 
when I turn to the two islands most celebrated for the re- 
mains of feathered giants, the Mauritius and New Zealand, 
I find a wonderful similarity in some things. Both are sur- 
rounded by large oceans, in the neighbourhood of large con- 
tinents ; both are in a genial climate in the southern hemi- 
sphere ; both were discovered by Europeims much about the 
same time, and both have been only lately occupied by the 
human race. A rat* constitutes the quadruped indigenous 
to both islands, and in both the large birds which were ob- 
served upon them soon became extinct. Bontius, in 1658, 
saw the Dodo alive in the Mauritius. 1 infer New Zealand* 
ers saw a few Moas alive early in the seventeentii century^ 
There is this great difference between the two places, , We 
have written testimony of the existence of numerous Dodoa 
in the Mauritius ; but, in the present day, some men doubt 
whether they ever lived, because the bones of the animal 
cannot now be found on the island. In New Zealand, oa 
the contrary, the existence of the Moa rests on a few 



* It is doubtf^ol whether the present rat of Hew ZeaUnd is indigenous. 
It is very probable that it accompanied the early settlers. SimUar animals are 
found over all the Polynesian Islands ; and the United States' exploring expe- 
dition met with rats on Gardner's Island^ one of the Phenlx group, during 
their passage from the Feejee Islands to the Sandwich Islands, — a circumstance 
which made them assume it had been inliabited by tho human race. 
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traditions BXii sayings, but the dead bones of Uie animal 
are abundant, and testify to a foct which no man can doubt. 

Let us look at the living wingless birds which still live in 
the world. They appear to be a condemned race, for we* 
find the signs of decay stamped on the faces of them all, 
and they seem to have an inborn antipaUiy to the human 
race ; for wherever men appear they disappear, even with- 
out the use of destroying agencies. The Ostrich selects his 
residence in places where men cftn scarcely Mve, namely, 
under a burning sun, and on sandy deserts. The American 
Bhea vegetates in secluded places, and is seen with diffi- 
culty, for they can perceive the approach of men, when the 
eyes of men cannot observe them. The Emu is fast disap- 
pearing before the Anglo-Saxon colonization of Australia. 
The Apteryx selects the most secluded places to live in, and 
the Cassowary is very rare in the few islands where it is 
known to be indigenous. 

It would seem that this strange species of animals — ^birds 
without wings ! — were created to live in solitary places far 
away from the haunts of men. They may have been created 
at a period long prior to that of the higher order of quad- 
rupeds, for we see the marks of their feet in sandstones of 
an early date. 

New Zealand appears, according to the testimony of the 
natives^ in former days to have abounded in Saurian rep- 
tiles of immense size. There were no land Mammalia on 
the islands,* but many birds, ferns, and fern-like plants. 
Some growing to the height of sixty feet are found covering 
a great part of the north island, and the largest and most 
abundant timber-trees, belonging to the Coniferss, are here 
in great plenty, and earthquakes are not unfrequent. 

AUOKLAND, NbW ZEALAND, July 12, 1853. 

* The dog, r«^ and bftt^ am perhaps introduced. 
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N^nrttK^ cmdiis Olaeiers vimied in 1851 ; follow^ hy Jonr- 
nofo of Eoicureiona in ike High Alp^ of Dauphine, Berne, 
and Savoy, By James D. Forbbs, D.C.L., F.R.8., See. R.S. 
Ed^ CarrespoDding Member of the I&atitiite of Fnknee, and 
of other Aeademies ; and Profefiaor of Natural Philodophy 
in the TJmvtvmbj of EdiAbtti^, 

(Continued from page 169.) 

§ 2. On some Peculiarities of the Climate of Norway.^-* 
The time can hardly be said to be gone by when an erro- 
neous belief was prevalent as to the utterly inhospitable cli- 
mate of Norway. Bishop Pontopiddan cites the amusing 
mistake of our English Bishop Patrick, who describes a Nor- 
wegian as imagining a rosebush to be a tree on fire ; whereas 
roses are common flowers in many parts of Norway. He 
farther adds, that the harbour of Bergen is not oftener frozen 
than the Seine at Paris, that is, two or three times in a century, 
whilst the harbours of Copenhagen and Lubeck are frequent- 
ly blockaded with ice. This he justly ascribes to the influ- 
ence of the open sea. A still more singular fact is, that the 
smallest piece of drift ice is unknown on any part of the Nor- 
wegian coast, though it extends to lat. 71^ while off the coast 
of North America, they are occasionally seen in lat« 41°* 
Until a comparatively recent period, it was generally believed 
that the temperature of the North Pole was 32"*, of the equa- 
tor about 86^, on an average of the year, and that every place 
had an intermediate temperature depending solely on its la- 
titude. The influence of sea or land in great masses in al- 
tering the climate — the former as a general moderator of ex- 
treme heat and cold, the latter in increasing the inequalities of 
climate — was next perceived, and the inflections (as they arc 
called) of the isothermal lines, were clearly indicated by Yoo 
Humboldt. The isothermal lines are lines which pass throu^ 
all points of the earth's surface in each hemisphere which 
possess the same average temperature. If the temperature 
depended solely on the latitude, they would form accurate 
— p ■ I 

* See the limit of drift ice indicated in the vignette mftp, acoonpitfiyang thfli 
General Map of Norway in this volome. 
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parallels of latitude. But as the continents are hotter than 
the ocean between the feiopics^ and colder in higher Ifttitades, 
the lines of tenperatare have a descending loop over the 
Atlantic and Pacific O^tans in ttie former ciroomstance, and 
IVQ ascending one in the laMer.* Thus, for example, the iso- 
tbermaL line of 40^ Fahr^ which parses nearly over Thrond- 
hjem in Norway (lat. 63''), and attains perbapa the 66th de- 
gree of latitude over tiie Atlantic, falls to the 48th degree 
in Canada (a little north of Quebec), and to the 50th or lower 
in the eastern parts of Asia, but rises again under the influ- 
ence of the Pacific Ocean to about 60° of latitude on the west- 
em coast of North America. 

A farther step in these important and curious generaliza- 
tions (which are due primarily to Von Humboldt) consists 
in distinguishing the summer and the winter curves of tem- 
perature, which have an important bearing on the existence 
of perpetual snow and glaciers. Places with the same aver- 
age temperature may be yet, the one temperate and whole- 
some, the other nearly uninhabitable from extreme cold dur- 
ing winter, which is compensated by the almost tropical heat 
of the summer months. Thus whilst at Throndhjem the dif- 
ference of temperature of January and July is 40** Fahr., at 
Jakutzk, in Siberia, which is nearly on the same latitude, 
this difference amounts to 114°; and mercury is sometimes 
fh)zen for three months of the year. In the Faroe Islands, 
ofn the other hand, the climate of which is perfectly insular, 
the variation between January and July is only about 18°. 

Whilst then, Norway enjoys the average climate superior 
to any other continental country in the same latitude, it is 
also, on the whole, less visited by extremes of summer heat 
and winter cold. No doubt, the different portions of the 
country vary distinctly in this respect, the coast possessing 
the moderate or insular character, the interior or Swedish 
side a much severer one ; still, on the whole, the statement is 
true. It is vividly represented by the isothermal lines for 
January and for July, drawn by Professor Dove of Berlin, and 



* See the map of Isothermal lines in Berghaus' and Johnston's Physical Atlas, 
or in the neat and cheap maps published bj the National Society. 
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•oopied in the Bmall chart wkioh ocenptes one oorner of ike 
map aeeampanying tiiia work ; wbcicfaat the same tuneahews 
the gei^ral poaiiion of Norway relattrefy to other conatotea, 
urtiere it ia observable that thenorthmoat portion exteadaas 
near tjhe Pole as the centre of Greenlaiid. The bine ^^urroa 
which paaa throng placea believed to hare the same mean 
temperature of the month of Janaarjry shew that w6 nmat 
penetrate farther towards the Pole, in the neig^ibonrhood of 
the Norwegian ooaat. in order to obtain a given degree of 
winter's cold than in any other part of the northern hemi- 
sphere. In fact, we may eonceive the Atlantic as moderating 
the effect of winter by pouring in a flood of heat towards the 
arctic seas, through the enormous strait betwe^i Greenland 
and Norway, which connects the Atlantic Ocean with the pro- 
per " Polar Basin/' if sudi exist, and this flood of beat spends 
itself chiefly or entirely on the Norwegian side of the openi^ 
— ^the January isothermals falling with extreme rapidity into 
lower latitudes on the inhospitable coast of Greenland* Now 
this general expression of the phenomena evidenced by the 
isothennal lines, has, as is well known, a physical cause pre- 
cisely corresponding to it, and sufficiently explaining it 
This is the continual direction of a current of the Atlaotic 
waters, having the high temperature due to southern lafi- 
tudes precisely in the line in which the arctic odd ia thus 
powerfolly repelled* The '' Gulf Stream," taking its rise m 
the Gulf of Florida, proceeds northwards and eastwards, nn- 
til it breaks on the shores of Europe and Northern Africa, a 
portion ot it striking the western coasts of the Brithdi Isha, 
and being prolonged to the coast of Norway, imparth^ 
warmth to water and to land, and efiectually repelling the 
invasion of floating ice, with wUeh Finmarken would other- 
wise be continually menaced.* It has been calonlated 
that tbe heat thrown into the AtlsAtic Ocean by the Gulf 
Stream in a winter's day would sufi^ to raise the tempera- 
ture of the part of the atmosphere which rests upon. France 
and Great Britain from the freesing point to susamer'a heat. 

* U fiat I'eloigner de 20 i 30 lieues marines des dernien prcnnontolres 
(North Cape) ayant d'apercevoir des ildts de glace ; encore sont-ils bien loin il 
l*horiion. — Von Bacb^ Annalee de Chimie et de Physique, voL ii., 1816. 
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The fact of such a transiwence of the heated waters of ibe 
tropics into Ninrthfirm Bvrope is popularly but oonvincingly 
proved by the common occurrence of finding West Indian 
seeds and woods upon the west coasts of Ireland, Scotland, 
and Norway. Captain Sabine relates that in the year 1823 
some casks of palm oil were thrown ashore at Hammerfest 
(lat 71''), which were traced to the wredc of a vessel the year 
before at Cape Lopex in Africa.'* The general direction of 
the Gulf Stream (only its feebler and reflected part, however) 
on the coast of Norway is indiciU^ on the little chart before 
r^erred to, whilst on the west of the Atlantic a n^rerse 
stream marked, " Polar Current" is shcMrn descending from 
Spitsbergen and the " Polar Basin,^' between the coasts of Ice- 
land and Greenland, charged with icebergs, and of course ap- 
proaehing the temperature of freesing salt water. This 
mass of water spends its cold on America, as the Gulf Stream 
does its heat on Europe, and finally sinks under the warm cur- 
rent off the coasts of the United States. 

The position of the red curves which pass through places 
which have the July temperature alike, is altogether difierent 
from that of the winter curves ; indeed in part of Norway (as 
idso in Great Britaui) they are very nearly at right angles. 
The summit of the July curves is found in Siberia, where the 
snsuner heat is overwhelming, which is moderated as we 
approadi the shores of the ocean. It is by the amotmt of 
the summer heat that the limits of perpetual snow are mainly 
determined. The part of Norway beyond the arctic circle is 
ef oourse exposed to the continued action of the sun, day 
atnd ni^t, during part of summer; hence the rapidity of vege- 
tation, and the intense heat which in some places prevails fbr 
a short time, — the thermometer as we have seen, rising to 
84'' at Alten in lat 70^ 

The two sides of the Scandinavian peninsula differ exceed- 
ingly in climate, the eastern part tending to the continental, 
the western to the oceanic climate. The contrast between 
Bergen saiA Ohristiania in this respect has been stated in a 
former chapter. The table-land of Norway forms in all its 

* Note to Ckwmofl. 
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extent a moBt important barrier, wkich comniiQiJy s<ipanie4 
the most opposite states of weaiber. The nun at Bq?06» it 
several times as great as that at Cbristiania. It fails ehaeflj 
in winter — that of Ghristiania in summer. When ii rainaor 
snows east of the Fille-field, it is most .probably fine on the 
west. A sort of intermediate climate occurs on the westam 
depression of the continent, but at some distance from the 
coast, and offers an interesting peculiarity ; it is the climate 
of the interior of the fiords, as on the Hardanger and Sogne 
near Bergen, the Throndhjem-fiord above that town, and Elaa- 
fiord, as contrasted with tiie climate of Hammerfest. In all 
these cases the climate improves as we recede from tlie 
shores, the com ripens better, the mean temperature is 
higher, and, at least in the far north, vegetation is more luxu- 
riant. This arises mainly from the excessive amount of 
rain, fog, and cloud, which lowers out of all proportion the 
temperature of summer in the immediate neighbourhood of 
the coast. Bergen is universally known as one of the most 
rainy spots in Europe, and its position manifestly resembles 
that of Westmoreland, of Penzance, and of Coimbra, which 
enjoy an unenviable pre-eminence in this respect. The ave- . 
rage fall of rain at Bergen exceeds 77 inches, while that at 
Upsala, on the continental side of Scandinavia in the same 
parallel, is only sixteen inches. At Bergen 21 per cent of 
the annual fall is in the three summer months, whilst at Up* 
sala it amounts to 33 per cent.* At Ullensvang, on an in- 
terior branch of the Hardanger-fiord, though plunged in the . 
midst of lofty mountains, the climate has already greaUy 
improved. At the head of the Sogne-fiord it is still better. 
The barley was ready there for the sicklci when it was hope* 
lessly green near Bergen. In Finmarken, again, the interior 
fiords, and' the valleys connected with them, surpass incom- 
parably in climate the islands and outlying portions of the 
coast. The valleys of Bardu and Lyngen are the most 
northern corn-lands in the world, and at Alten the Scotch 
fir attains a height of 780 English feet above the sea, and 
the birch of 1500 feet At Hammerfest, which is an island 

* Schouw, Climat dltalie, pp. 170, 171. 



Digitized by 



Google 



On the fhyncdl Geography of SToi^ay. 80t 

'«tpo0ed to the ftea, and less than one degree of latitude far- 
ther north, nature seems almost torpid, the fogs are conti- 
anal) the bireh-trees are mere bushes at the level of the sea, 
and scarcely anything can be reared in the gardens. In 
short, we have the climate of Iceland, neither excessive heat 
nor cold, but a benumbing mediocrity of temperature and 
a perpetual cloud. 

^ 3. On the Position of the Snow Line in Norway. — The 
occurrence of perpetual snow at a certain height above the 
sea in even the warmest regions in the globe, has in all ages 
excited the curiosity of geographers and naturalists. — Re- 
garded at first as a very simple indication of the depression of 
temperature as we ascend in the atmosphere, it has been care- 
fully studied and applied (often erroneously) to the determina- 
tion of climate. Closer examination has shewn that the pre- 
sence of perennial snow, — in other words, a predominance of all 
the causes tending to its accumulation over those which tend to 
its waste of fusion — is, indeed, a very complicated fact, and 
cannot be taken as the simple expression of any one of the ele- 
ments of climate. The snow line is far from having invariably a 
mean temperature of 32^, as was at one time supposed. Under 
the equator it is about SS''; in the Alps and Pyrenees about 25"" ; 
and in latitude 68"" in Norway it is (according to Von Buch) 
only 2V; yet, though there are regions both in the extremity 
of Siberia and in arctic America, of which the mean tempera- 
ture is below zero of Fahrenheit (as, for example, Melville 
Island), it is quite established, on the concurrent authority of 
those best aquainted with these regions, that nowhere in the 
Northern Hemisphere does the snow line attain the level of 
the sea. The explanation is to be sought principally in the 
intensity of the summer heat during the period of perpetual, 
day, which effectually thaws the soil, though only to a trifling 
depth, and raises upon its surface a certain amount of brief 
vegetation suitable for the support of arctic animals. 

Another cause afiFecting exceedingly the level of the snow 
line is the amount of snow which falls. The interior of con- 
tinents being far drier than the coasts, the snow to be melted 
is a comparatively slight covering. The snow line on the north 
side of the Himalaya is at least 3000 feet higher than towards 

VOL. LVI. NO. CXII. — APRIL 1854. X 
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\^ baming plains of Hindostan. Thig is cbiefly doa to the 
excessiye dryness of the climate <^ Thibet. In like ii»nii«^ 
five times less rain falls on the coast of the Baltic than at 
Bergen. All this confirms the excellent generalization of V<ni 
Bach, that it is the temperature of the eummer moniha wMdi 
determines the plane of perpetual snow. It is thus easy to 
understand why the mean temperature of the snow line dimi- 
nishes towards tiie pole, because for a ^ven mean temperature 
of the whole year the summer is far hotter in proportioii« 
Also, places at which the temperature of the summer is low, 
are those which hate a moderated or coast climate ; but there 
also the fall of rain and snow is most abundant, whilst in ex« 
cessive or continental climates the precipitations are comp«u- 
tively small. The red lines on the small chart which indicate 
the mean temperature of July, hare therefore a peculiar sig- 
nificance as respects perpetual snow ; to take only one instance 
at present, they explain why in Iceland snow lies all the year 
at a height of only 3100 feet, whilst in Norway, on the same 
parallel, the snow line would approach 4000. 

The same general principle holds good in the Soutiiem 
Hemisphere. Its temperature, on the whole, being greatly 
inferior to that of the north (though the extremes are less), it 
acts towards the rest of the globe in some measure as the 
refrigeratory of a great distilling apparatus (as some one baa 
correctly observed), and its higher latitudes are ibe seat 
of almost continual storms and fog, of which the climate of 
Cape Horn is a familiar example. Summer there can hardly 
be said to exist, and the snow line is proportionally low. Ac- 
cording to Sir James Ross,* the first living authority on the 
subject, the snow line does reach the level of the sea in the 
antarctic regions, at a latitude between 67° and 7V, under 
which forests still grow in Norway, and even com in some 
sheltered places. 

The following are the only estimates I have met witii of 
the level of perpetual snow in Norway, although rfe is pro- 
bable that others exist We shall commence with ffie south- 
west district. 

* From a private letter with which he kindly favoured me. 
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1. The FolgefcHid, <m the soutli-wert of ti^ Hardangfflr 
eoantry, is Htxe most important of that region. An outlying 
hill (latitude bff^'G) above Rosendal, called Meld^^gkin, is 
covered with perpetual snow (according to Herbiberg), tbou^ 
its he%ht is only 4558 Hhenish, or about 4700 English feet. 
We may suppose the snow line to be at least 200 feetlower» 
as the summit is isolated, say 4500. 

2. Lat 60°*1, On the western or seaward side of the 
Folgefond, nearMoranger-fiord, by my observation, the snow 
begins at 3800 or 3900 English feet.* 

3. Lat. W'l. The landward or eastward side of the Folge- 
fond ceases to be covered with snow according to the saoM 
authorities, at 1697 metres, or about 5240 English feet. 

4. This last elevation has been also determined by Nau- 
mann {Travels , i. 130), but with a very different result. The 
mean of two observations of 4100 and 3950 Rhenish feet oor- 
req>onds to 4150 English feet. 

All the preceding determinaiions are subject to some 
doubt. In the first the snow Une is not directly measured 
flit all, only the summit of the hill. In the second, the bare- 
meter was acting imperfectly. The third is unquestionably 
much too high from a comparison with the determined height 
of various parts of the ^' fond" (see 0(»a Norvegicat p. 159), 
certainly many hundred feet above the snow line. The 
fourth, on the other hand, is as certainly somewhat too low, 
the observation having been taken (Naumann, i. 109) at an 
outfall or depression of the glacier. It seems to me va^ 
probable that a mean of the whole will be tolerably correct, 
which gives nearly 4400 English feet. 

5. Lat. 60°'2. Hartougen, in the Hardanger-field (Smith), 
5000 Rh. ft.=5150 Eng— Lat. 61°. The interior range of 
the Fille-field (Von Buch), 1694 metres, about 5560 English 
feet Mean 5400 Eng. feet. 

6. Lat 61''*5. Outlying portion of Justedals Br»en to- 
wards tbe sea, between Jolster and Indvigs-fiord, according 
to Kaumann, about 4000 Rhenish, or 4120 English feet 



* TbU obtenration though sulgect to some doabt» is well oonfirmAd hj tbe 
limit of the birch, as ascertained by Professor Christian Smith of Norway. 

x2 
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7. liat. 61'''6. JustedaU Brseen, eaat side, near Lodals- 
Icaabe (Yoa Buch and Bohr), mean 5460 English feet. 

8. Lat. 61°'6. Storhougen, between Lyster and Jastedal 
(Keilhan), 5000 French, or 5330 English feet, 

9. Lat. 61°-6. In the centre of the chain, near Otta-vand 
(Brocb), 4610 Rhenish, or 4750 English feet. 

10. Lat 62°-2. Dovrcrfield, according to Naumann, 6200 
Bhenish^ or 5360 English feet. Dovre-field, guessed by Von 
Buoh at 1582 metres, or 5109 English feet 

11. Lat. 67°*1. Sulitelma, on the frontier of Norway, and 
Swedish Lapland. Wahlenberg is the sole authority. As 
reported by Von Buch, the snow line is at 1169 metres, or 
3840 English feet ; but there seems to be some mistake, for 
in Wahlenberg's Flora La^omca^ it is expressly said (In- 
trod.,p. zl.), that the summit of the mountain is 5796 French 
feet above the sea, and 2600 above the snow line, leaving, 
therefore, almost 3200 French feet for the height of the lat- 
ter. Von Buch's 1169 metres* is equivalent to 3600 French 
feet Wahlenberg, in another place, assigns 3300 French 
feet as the general height of the snow line in Lapland (p» 
xxzv.) M. Durocher gives 1169 metres as the height (always 
on Wahlenbei^'s authority) in the Expedition du Nord^ and 
1010 metress=3109 French feet, in his paper in the Annates 
des Mines (1847, vol. xii., p. 79), which corresponds with none 
of the others. Under these circumstances, we must take 
Wahlenberg's own authority, and conclude that the level of 
the snow line at Sulitelma is probably — 

On the west, or Norway side, 3200 French = 3410 English feet. 
On the east, or Lapland side, 3300 French = 3520 English feet. 

12. Lak* 70^ At Alton in Finmarken, which is somewhat 
removed from the immediate influence of the sea, the snow 
line is fixed by Von Buch at 1060 metres, or 3480 feet. But 
this being an insulated summit (Storvands-field), 13 hardly 



* See his Memoir on the Snow line in Norway, in the Annates dc Ohemit^ 
alread^r eited. It is an abstract of a larger estaj tt> be found in the Pr«neh 
translation by Eyries of bis Journey in Norway » and in Gilbert V Aooals for 
1812. See also Thomson's Annals of Philosophy, vol. ill., for a translation. 
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comparable to Sulitelma, the greatest concentration of snowy 
mountains in the north of Scandinavia, and consequently 
colder in proportion. * 

13. Lat. IQ'^'i. On the island of Seiland, level of perpe- 
tual snow, according to Keilhau, 2880 Rhenish, or 2970 
English feet; according to Duroeher, 886 metres, or 2910 
English feet — a close agreement. 

We are at first surprised to find so few and little ac- 
cordant determinations of the level of the snow line in 
Norway, but it is easily explained. In Norway (unlike 
Switzerland) the snowy regions are commonly remote from 
inhabited valleys ; they are of difficult access, and are rarely 
and casually visited by the curious traveller. The ascertain- 
ment of permanent from occasional snow, always difficult, is 
nearly impracticable except by continued and close observa- 
tion, and it is not to be expected that the natives should be 
able to give satisfactory information on a subject of so little 
interest to them. 

The substance of the preceding observations may be re- 
duced to this — 

Firsts The first four and the sixth observations tell us that 
in lat. Q(f to 62° the snow line at a shoi*t distance from the 
coast may be considered to be at 4300 English feet, or there- 
abouts. 

' Secondly f In the same latitude, towards the centre of the 
country, it rises (by the 6th, 7th, 8th, 9th, and 10th observa- 
tions) to 5300 feet. 

Thirdly, In lat. 67°, in the interior^ it has fallen to 3500 
feet, and is not much lower on insulated summits in lat. 70°, 
though on the coast it falls to 2900. This trifling effect of 
latitude is partly explained by the marked tende&cy of the 
summer isothermal lines to run parallel to the peninsular of 
Scandinavia. 

Von Buch has remarked, that in Norway and L^land the 
planes of vegetation of the pine and birch run nearly parallel 
to the plane of perpetual snow — the intervals, as observed 
by him at Alt^a^ being given by the following table of limit- 
ing heights of vegetation above the sea : — 
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VEGETATION IN LATITUDE 70^ 

287 metres =: 780 Sag. ft, 
482 metres = 1580 Eng. ft. 
620 metres = 2030 Eng. ft. 
656 metres = 2150 EDg. ft. 
836 metres = 2740 Eng. ft. 
1060 metres = 3480 £ng. ft. 



The Pine (fVnuf tylvestrii) ceases at 
The Blreh (jBetiUia alba) ceases at . 
Bilberry ( VaceuUwn MyrtUhu) ceases at 
Mountain Willow (SaWe MyrtiniUt) ceases at 
Dwarf Birch (^Bttula nana) ceases at 
The Snow line 



From the growth of the birch he has estimated the level 
of the snow line in the islands of Qoaloe and Mageroe, 
thoagh neither of these rise to the requisite limit. It is pro- 
bable, however, that the direct sea blast to which those bare 
rocks are exposed must act chemically upon vegetation in a 
way which would repder the deduction of the snow line con- 
siderably doubtful — which doubt is confirmed by the more 
recent determination of the snow line on the island of Sei- 
land, opposite to Qualoe. Still, as a guide to fill up the gaps 
of direct observation, T add some determinations of the limit- 
level of the common birch in Norway, chiefly taken from the 
G<Ba Norvegica^ from Naumann*8 Travels^ and from tihe 
observations of Wahlenberg, and of Smith the Norwegian 
botanist. These are important, as indicating the law of the 
phenomenon. Von Buch estimates the interval between the 
limit of the birch and perpetual snow at about 1870 English 
feet throughout Norway ; Wahlenberg, at I960 English feet ; 
wbieh probably represents best the results in higher latitudes. 
In the following table, I have inferred the height of the snow 
line from the limit of the birch, by adding 1900 feet to the 
latter number; and I have added in another column the direct 
determinations of the snow level previously given. 
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PlMCi If h«re the flo^Mior limit of the Birch bM 
been observed. 



I 
MeanLimit 
of Birch tn 
SBglishIL 



Lat. 59^"*. GousU-field, Telleiiiarken (inUutd) \ 
3600, 3290 Rhenish feet J 

Lat09^^ Soledals-fleld, 3090, 2760 Rh.ft.(coa«0 

Lat. eo^-ei**. Hardanger-field, 3320,3440 Rh. \ 
ft., Fille-field, 3300, 3630 Rh. ft. (inland) \ 

Lat.60''.Hardangei^fiord, UUensvang 2900 Rh. ] 
ft.,Polgefond, 1900, 2100, Voss, 2630(ooa«*) J 

Lat. 62". Lom, central chain, 3160 Rh. ft.; Do- 
rre, 3370, 3360, 3600, 3220 ; Roraas, 3400 ; 
mean 3360 {inland) 

Lat. 64**. North Throndhjems Amt, seven ob- 
aervatioiii, of which the highest is 2130 
Rh. ft. on the Swedish frontier; the lowest 
1790 Rh. ft. on the Biirge-field; mean 2000 
almost exactly 

Lat. 67°. Gilleskaal, Salten, near the sea, and '\ 
also near great Icefields of Fondal, 1200 l 
Rh. ft ; Stegen, 1320 {eoast) j 

Lat 67^ Sulitelma, W. side 1100, E. side 2100 1 
Pr. ft (mtonrf) • . . .J 

Ut. OSMiOfodden 1610,* 1070, 1030 Rh. ft.; \ 
mean {coast) 

Lat 69}^ Alten, Finmarken, and iwUrior ge* 
neraUy, 1660, 1660, 1300, 1420, 1160; Kaa- 
fiord, 1630 ; mean 1420 , 

Lat 70'*'6. Qoaloe, 227 metres (Seiland, snow \ 
line) (coast) j 

Lat. 71°-2. Mageroe, North Cape, 130 metres 



'■] 



Snow Line in English ft. 



3660 
3010 
3620 

2460 
3450 

2060 j 

1800 

1710 
1200 

1460 

760 
430t 



Inferred* ObseTvod* 



6460 
4910 
6420 

4360 

6860 

4110 

inland. 

3810 

coast, 

3200 

3610 
8100 

3360 

2660 



6400 
4370 

4300 



3460 

3480 
2940 



By means of a graphical conatmction, derived from the 
preceding table, I have succeeded better than I could have 
expected, in representing the variation of the snow line, tod 
the limit of the birch in Norway, in terms of the latitude. 
But it is absolutely necessary, on the roughest estimate, to 
distinguish the Coast climate from the Inland climate. It 
appears, on the slightest examination, that the limit both of 
the birch and of perpetual snow rises as we recede from the 
coast towards the interior, the amount, however, varying be- 
tween one latitude and another. By Coast, be it observed,! 
do not mean the actual shore exposed to the blast and spray 
of the open ocean, but generally (with some exceptions, how- 

* L6dingen, sheltered exposure, Von Buch. 

t From ezcessiye exposure not comparable to the others. The same remark 
applies in some degree to the preceding observations at Qualoe. 
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eter, as at Blaa^fiord, which has a oontmeatal cliiitate)^ tin 
comparatively narrow space wfaa^e the moantains hare a de- 
cided western declivity. The result of the projection (due 
regard being had to the nmnber and worth of the observa^ 
tions upon which it is based) is, that the curves are neia*]y 
flat between 59° and 62^ where they begin to decline rather 
rapidly — passing from convex to concave abowt the €5th 
degree, from which point northwards they decline, but with 
extreme slowness. This form of the snow line is, I am per* 
suaded, in the main correct. The rapid fall norih of the 
Dovre-field, its flatness in the south, and its slow declivity 
in the north, all correspond to observation. I shall now give 
a table founded on these curves, for every two degrees of 
latitude. 

Tablb of the IIkioht of the Snow Line 
AND Limit of the Common Birch (Betula alba) in Norway. 



1 1 




Stum Line 


* 


LionU of Birch. 1 


Latitude 












1 North. 


' Interior. 


COMt 


Difference. 


Interior. 


Cout. 


Difference. 


1 


1 

1 Eng.Ft. 

1 6600 


EDg. Ft. 


Eng. Ft. 


Eng. Ft. 


Eng. Ft. 


Eng.Ft 


1 60** 1 


4450 


1050 


3600 


2660 


950 


62"* 1 
64° 


, 5200 


4160 


1050 


3350 


2460 


900 


4200 


3650 


550 


2300 


1900 


400 


66° ! 


8700 


3260 


460 


1750 


1450 


800 


68** 


3450 


3000 


460 


1500 


1150 


350 


70** 


3360 


2900 


460 


1350 


960 


400 



It will be understood that these numbers must be con- 
sidered as mere approximations. Errors of from 100 to 200 
feet may well ocour in the best determinations of this kind. 
Besides, the distinction of Interior and Coast evidentiy does 
not admit of precision. 

Beyond the limits of Norway the depression of the snow 
line is probably much more rapid. Over the ocean we come 
into wholly new climatic conditions. The level of the snow 
line at Cherry or Beeren Island, lat. 74^^ has been estimated 
at 180 metres, about 600 English feet, and at Spitzbergen, 
lat. 79^^ at ; but I have already stated that this last result 
is inadmissible. 

The preceding discussions establish completely the influence 
of climate in determining ttie rise of the snow plane towards 
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tbe interior, lliift is most oonspioaoas about lot. 60'' to 63^, 
where liie di^rence, it would appear, unaonts to perbaps 1000 
feet ; but rapidly declines in lat. 64^ corrdsponding, in fact, 
to the peculiar change in the form of the peninsula (referred 
to ai page 190), which there rapidly loses its massire and 
elevated character, and the climate becomes in consequence 
more maritime. The rise of the snow line may even be traced 
on the east and west side of tbe outlying mountains near the 
coast. It depends partly on the same caase as the rise of 
the snow line in the interior of Asia — the comparative dry- 
ness of the climate — ^but in great measure also on the greater 
effect towards the interior of the solar rays, which at Bergen, 
and on the coast generally, are so often obscured by clouds 
and fog. Wahlenberg long ago remarked the superior im- 
portance of the heat of the sun in melting snow, compared to 
the effect of rain.* This is also true in Switzerland, though 
exceptions are sometimes striking.! But in Norway, the 
rain which falls on summer snow can have no great warmth, 
nor be in any great quantity. We shall probably much ex- 
aggerate its effect, if we suppose that one-fourth of the yearly 
fall on the snow fields is in the state of rain, and that the 
mean temperature of that rain is 40^ F. This quantity would 
thaw no more than one-fiftieth of the snow fallen at other 

seasons.^ 

We observe in passing, as the result of the comparison of 
the configuration of the country with the position of the snow 
line, that though the surface actually covered by perpetual 
snow in Norway be small, yet the mountainous districts and 
table-lands everywhere approach it so nearly, that the snow 



* ** Galore soils nix melius soWitor qaam plaviis omnibus ealidis;'' and more 
to the same purpose. — Flora Lapponica, Introd., Ivl. 

t The floods of September 1852 at Chamouni were caused mainly by a 
deluge of warm rain, which acted simultaneously on the glaciers and snows up 
eTes to the summit of Mont Blanc^ which was seen all tbe while from Cba* 
mouni, whereas falling snow always conceals it more or less. My guide Au« 
guste Balmat mentioned these facts to me in a recent letter. 

X M. Durocher has computed, from the observations made at the convent of 
the 6reat St Bernard In Switzerland, which is but little below tbe snow line, 
that not more than ont-ninetitth of the annual snow is dissolTed by the mln. 
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plane may be said to hover over the peoinsola, and any oaua* 
whk^ should lower it even a little wo«ld plunge a great part 
of the country under a mantle of froftt* Nay> so nice is tin 
adjustment, that even the conTCxity oi the rocky contour haa 
its counterpart in the fall of the snow line neur the coasts 
and in the general depression towards the north. The inci* 
dence of this remark will presently be more fully perceived. 



Notice of the ^Silurian System of Central Bohemia, hy 
Joachim Bairrande^* Communicated by Jambs Nicol, 
F.R.S,E., Regius Professor of Natural History, University 
of Aberdeen. 

Some time ago the introductory portions of this volume 
were noticed by us in the Edinburgh New Philosophical 
Journal, vol. 1. (January 1851), p. 107, from a copy kindly for- 
warded by fhe author. In this notice an account was given 
of some of the more important geological results at which M. 
Barrande had arrived by his long and laborious researches. 
Referring the reader to this article, we now proceed to the 
more immediate subject of this volume, which contains & 
highly interesting account of his investigations into the struc-» 
ture of those singular crustaceans — ^the Trilobites — which, 
form a large portion of the ancient fauna of Bohemia, and also 
of many districts of our own country. To shew the extent of 
these researches we may mention that they occupy more 
tiian 800 quarto pages, and are illustrated by above fifty 
plates, full of very beautifully executed figures. In collecting 
the materials for this curious history, M. Barrande was assist- 
ed by numerous workmen, trained under his own eye, to 
seek out and bring together the shattered fragments of or- 
ganic beings buried in these old strata. He pays a well- 
merited compliment to the zeal, skill, and intelligence of the 
humble Bohemian peasants employed in this minute and 
laborious research, who, he says, have improvised a nomea^ 

* Sytt4me SUurien du Centre de U Boh4ine, par Joacbiin B«miidy« Vol, i^ 
with vol. of plates. Prague and Paris. 
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dcture in their own language, both for the aBtmals aod the 
rofdcB in which they are found. Some of them who have 
been longest in his employment are not only able to oiitcfa 
the most evanescent traces of the minutest embryos with the 
microscope, but at once recognise any new or rare fdrm in 
the district where they are engaged. 

M. fiarrande has thus been enabled to extend his re- 
searches over a far wider range of localities, and to bring 
together a greater number and variety of specimens than 
would have been possible for an isolated individual. Some 
of the results of this wholesale mode of collecting specimens 
are not only curious, but of importance in the history of the 
animals. Thus the Dalmanites socialis is one of the most 
common trilobites in Bohemia. It is characteristic of tlie 
quartzites of his stage D., some beds in the Drabow moun- 
tains being quite full of fragments of it, which form often 
nearly the entire surface of the rock. Yet they were only 
fragments ; and it was some years before perfect specimens 
of the whole animal were found in another locality. But 
these were badly preserved, and though collected in hundreds 
did not give the information on the structure of the animal 
that was wanted. At length a new depository of them was 
discovered in the Drabow mountains, with perfect, well-pre- 
served specimens. In these, however, the body was always 
extended, and a new locality had to be discovered before any 
were found rolled up, as was the case with all of them it 
furnished. Eight years had been spent in these researches, 
and some thousand specimens of this Dalmanites had passed 
through his hands, but all of adult individuals, when a new 
locality enabled him to complete the history, and to trace 
out the singular metamorphoses it undergoes, as represented 
in the highly interesting series of figures in his twenty- sixth 
plate. 

Ten years' researches were thus required to work out the 
history of this single trilobite, and the same was true of 
many others. A second result of this persevering diligence 
was the great increase in new species which it often produced. 
A quarry was sometimes wrought for several years without 
adding a new form to his list, when all at once some novel 
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species Would reward his toil. As % stimulus to geologists 
in other little explored regions, we may mention, that whilst 
Bohemia, previous to his time (1840), had only furnished 
twenty-two species of palaeozoic fossils to science, he has 
now raised the number to 1200 species, most of them fully 
represented by numerous fine specimens. 

The very high value of M. Barrande's researches, both in a 
JBoological and geological point of view, will perhaps be best 
indicated by a brief notice of some of their results. He com- 
mences with a general account of the component elements of 
the body of the trilobites. In this he notices the broad and 
long forms which the various individuals of each species pre- 
sent, and which seem to correspond to the two sexes, — ^the 
males represented by the long, the females by the broad 
specimens. He also confirms Mr Salter's observations, that 
the former are besides indicated by more prominent eyes, 
and by numerous points, spines, or other ornaments on their 
' shell, similar to what is well known to occur in insects at the 
present time. He then notices each of the three segments 
of the body — ^the head, thorax, and pygidium or tail — in suc- 
cession. On the head, he describes its general contour, the 
form of the glabella or median lobe, and of the furrows by 
which it is bounded. The sutures or joints by which the 
cephalic carapace is divided into several distinct pieces, are 
fully explained, and illustrated by figures of those observed 
in the forty-five genera he has studied. These joints have 
not been noticed in the recent Crustacea, and were probably, 
as Burmeister thinks, intended to facilitate a slight motion 
in the pieces when the animal rolled itself up. 

The eyes of the trilobites have always been regarded with 
much interest. He has found these organs in many species 
formerly supposed to be destitute of them ; but a few genera, 
as Agnostus, Ampyx, Dindymene, and Dionide, shew no trace 
of eyes; whilst in Conocephalites and Trinucleus some species 
possess and others want them« Singularly enough, all these 
genera belong to the lower Silurian rocks ; whereas only one 
species (of Ampyx) destitute of eyes has been hitherto obr 
served in the upper Silurian stages. In one species^ the 
Trinucleus Bucklandi, the eyes seen in the young specimens 
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4i|^pear in the old, as is the case id exiatiAg nature, in 
aome sessile or parasitic crustaceans. In the structure of 
the eyes M. Barrande notices two types, — ^the first in Phar 
cops and Dalmanites^ which have the cornea opaque, like the 
other parts of the cephalic envelope, and penetrated by 
minute holes placed in quincunx, through which the lenses 
project ; the second, found in all the other genera, has a cor- 
nea different from the common integument, and either smooth 
on the surface or tuberculated over the individual lenses of 
the compound eye. The number of these lenses varies in the 
same species, increasing with age. It is still more variable 
in different species, as the following very interesting table 
will shew : — 



species. 



Lenses 
in eye. 



Phacope Volbopthi, Barr 14 

P. oephalot6s» Cor<2a 200 

Proetos scolptus, Barr 350 

Dalmanites PhUlipsi, Barr, ... 160 

D. HaiisoMmni, Brong €00 



Species. 



I^enses 
in eje. 



Aeglina redivira, Barr. 750 

Bronteua Brongniarti, Barr. ... 1000 

B. palifer, i?«yr 4000 

Afaphufl nobUiB, Barr 12,000 

Remopleurides radians, Barr.... 15,000 



In the genus Harpes alone, simple eyes, like the stemmata 
or ocelli of the recent articulata, appear, and only two or 
three in number. Both these and the diverse forms of the 
compound eyes are represented in Plate 3. From this it 
would appear that the individual lenses are generally round 
or hexagonal in form, and never quadrangular, as in some 
modern crustacea. This fact, and the smoothness of the 
cornea, would seem to indicate that the eyes of the trilobites 
were rather an agglomeration of simple eyes than truly com- 
pound eyes, like those of the higher crustacea now living. 

M. Barrande next describes the other portions of the head, 
the cheeks, with the hypostome and epistome, pointing out the 
value of the characters which the forms of these parts ftimish 
to the palaeontologist. We, however, pass on to the thorax, 
and to his account of the various segments of which it con- 
sists. As is well known, the number of these was at one 
time thought constant in each species or genera, and this prin- 
ciple was applied to their classification and determination. 
The analogy of existing nature might have taught us that 
this would probably be true only of full-grown individuals ; 
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and M. Barrande'ft obserrations, as *we ehaU soon see, fii% 
ooniinn thk riew. It, faoTfer^p, appears, that in the adidi 
trilobites the number of segments in every part of tiie bodj ii 
constant for each species. Emmerieh's law of tiie eonstaoi^ 
of the number of segments furnished with pleursd (20\ oa the 
ottier hand, is not established. So also the supposed law that 
the number of segments in the thorax of eaehgenas was con- 
stants has not stood the test of M. Barrande's wide ezpe* 
rience, though, singularly, no exoepti<ms haTe yet been ob* 
served in the genus Phacops, from which it was first deduced* 
Still less have his observations confirmed the supposed law 
of the constancy of the number of segments in the whole 
body of each genus or family of trilobites, the abdomen gaining 
in number as the thorax lost^ and the reverse. As general 
results, M. Barrande finds the number of segments varying — 
in the head, from species in which no segmentation appears, 
to 6 segments in Paradoxus spinosus and others — in the 
thorax, from 2 in Agnostus to 26 in Harpes ungula ; in the 
Pygidium, from 2 in Sao hirsuta^ and many others, to 28 in 
Amphion multisegmentatus ; and in the whole body from 11 
to 38, or in the last-named species perhaps to 52. In the 
same genus the number of segments in the whole body rai^ 
from 24 in Dalmanites solitaria to 38 in D. auriculata. 

The power of rolling themselves up was long considered 
as highly characteristic of certain trilobites, and even made 
the basis of some systems of classification. M. Barrande 
gives many highly interesting observations on this faculty^ 
for which we must refer to his work. Of the forty-five 
species he studied, twenty-seven have been ascertained to 
roll themselves up, — ^in eighteen it has not been ascertained ; 
but, except EUipsocepbalus, Ogygia, and Paradoxides, only 
few and fragmentary specimens have as yet been found of 
these species. On the whole M. Barrande concludes that 
tiiis power was common to the tribe, and therefore not 
characteristic of particular genera or species. 

M. Barrande next notices the forms and characters of the 
pygidium, but we pass on to the section in which he treats 
of *' the feet and organs of the trilobites." In regard to the 
former, his observations only confirm the fact that tiiese or- 
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gtoi dtiier did not exiat^ or were of 8<K$h a soft woA periah^ 
aUe nature aB to leave no reoognisable impression on tiie 
roek. Adouin and Burmeister both came to this conelusion, 
from eoBsideratioos drawn from other featares in tiieir 
organization, and none of the instances of the supposed 
discorery of feet have borne the test of strict investigation. 
It is different with the intestinal canal of the Trinaclens, 
first observed by P^fessor Beyrich, which the aai^or has 
also discovered in many specimens of the same species. 
These were fonnd in the quartzites of tiie Drabow moun«> 
tains, and the intestine which rans down tiie interior of the 
median lobe or axis, from the glabella to the posterior mar- 
gin of the pygidinm, is either empty or full of a very fine 
clay. The chemical nature of this substance would be inter- 
esting, as giving, perhaps, some indications of the food of 
these crustaceans. 

Our limits compel us to pass, without further notice, the 
very important section on the nature and ornaments of the 
shell or test of the trilobites, some portions of which furnish 
valuable materials not only to the geologist, but to the zoolo- 
gist. The account of the metamorphoses which many of 
the trilobites are now shewn to undergo, is also well worthy 
of the study of the zoologist, as illustrating many particulars 
in this remarkable peculiarity of the articulata. In several 
species the author has followed the successive changes from 
the time when the young trilobite escapes from the egg* 
tin it attained its fiill dimensions. In some this was not 
possible, as the animal in its early stages seems, like some 
recent crustaceans, not to have possessed a shell, and tiius 
to have left no record of its first forms. The Sao hirsuta 
and Dalmanites socialis furnish the most complete series of 
changes, the young animal being represented merely by 
the head divided into three lobes, whilst the thorax is 
wanting or rudimentary, and no trace seen of the tail. In 
a second group, as Trinucleus omatus and the Agnosti, 
even in the first period the head and pygidium are distinctly 
seen, but incomplete, and there is no trace of the thorax, of 

* The eggi tbcoMelret are figured in Plate 37, ftg. 1^. 
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which the segments are only grodsoaUy jtoreloped. In SMue 
hflgfan* groups all the parts of the body are sA all \xmm re- 
cognisi^le, and the change is principally in the form and 
number d£ the segments. Sack metaaMirfhoses have new 
been estaUished in sixteen genera and twenty-eight speoies. 
M. Barrande thinks that this number may be greatly in- 
creased by new discoveries, but would not extend it to the 
whole family of trilobites. Some naturalists have even 
endeavoured to call in question the fact altogether, thoagh 
we must think without reason, when we take into account 
its certainty among the living families of crustaceans. M. 
Barrande refers such doubters to his coUebtions for proof of 
its truth ; but as few can take a journey to Bohemia for this 
purpose, we think the remariLable series minutely engraved 
in the plates 7, 18, 26, 30, may serve for their conviction, 
if studied without prejudice. 

The geological distribution of these trilobites along with 
the other fossils was noticed by us in our former article on 
the introductory portion of M. Barrande's work. He now 
sums up his observations on this and other Silurian regions 
in the following general propositions. Isty " In consequence 
of local conditions, the fossiliferous formations of the Silurian 
system present in each country a series of distinct stages, 
each characterized, either by the nature of the rocks which 
compose it, or by a particular fauna, more or less distinct 
(troncA^). 2dU These local stages, considered individuaUy 
do not exhibit in general any complete or constant agree- 
ment, when we seek to establish a parallel between them, 
by comparing distant countries with each other. In other 
words, the local stages of different countries are distinguished 
from each other, either by the nature of their rocks, or by the 
soologioal composition of their faunas, or by the order of the 
succession of these. Nevertheless, it cannot be overlooked 
that there always exist very numerous relations between the 
animal forms that constitute the mass of these local faunas, 
even at great geographical distances. 3<i, If we group the 
local stages in each of the Silurian regions according to the 
sum of the analogies noticed among ^e fossils of alt kinds 
that they contain, and in particular in accordance with the 
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MbMefftioa of geMric aaA ap^cifio forms ia-tli&trib^ of tii- 
lebito^ we fi»d ov^ryirbere . il»M gimnd piijsioei mtiwis 
similar oae to the oth«r# aad si^erimpoeied ia the tame 
order. Tli«ee ttOiiies or gioups are efaaraoteriBed bj as 
saMy general <Muuu^«4;hai is io saj, faunas whose extent 
embinuces tbe whole Silurian world, and whidi present among 
ibemselves a stetking banDoay» in respect both of their aoo- 
h^jical composition and the miiform ordmr of their snccessioB, 
wherever their presence has been determined. We disttii- 
goish these three Silurian faunas by the Dames of Primor- 
dial fauna, second fauna, third fauna. The first two 
divide unequally the geologieal height of the lower Silurian 
formation, whilst in the third we comprise, provisionally, all 
the beings buried in the superior division.'* 

M. Barrande has represented the facts bearing on this 
subject, so far as the trilobites ai*e concerned, in a very dear 
and striking manner, in Plates 50 and 51. His primordial 
fauna is by far the most distinct ; no speoiesi and in Bohemia 
only one genus, Agnostus (in Sweden also another, Amphion), 
oi trilobites, passing from it into the higher beds. But we 
agree with him that this is no sufficient ground for sepora^ 
ting the beds containing this fauna from the other Siluriui 
coeks as a distinct formation. Still less can we^ for a similar 
reason, separate the second and third faunasy or the lower 
and i^per Silurian groups, connected as they are, not only 
by many genera, but even by several species, including^ 
as we must do, those in his *' colonies." On looking at the 
plate, the true physical cause of the great break in the zoo-^ 
logical series is at once apparent. The primordial fnuna is 
cut off by an enormous eruption of igneous masses ^or* 
phyries, &c.) which destroyed all organic bein^ in the limit* 
ed basin of Bohemia. These are followed by oonglomeitates 
marking shallow seas, and a bottom on which trilobites could 
not live; and it is only when the appropriate sea- bottom of 
schists and quarteites returns that they again reappaar in 
g^i^eat abundance, but of course^ after such a long iatenral,. in 
BOW ^fm and forms* Uis second division is closed in like 
mannw by em^ons of trap ; but these we would ooojecture, 
firovntbe nature of the connected rocks, both less ez^tensivef 
and effecting less physical change on the sea-bottom, and». 
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conisequently, also less matatton in the co^^xistiiig organic 
world. 

We cannot now enter further on the rich field for specula- 
tion which this portion of M. Barrande's work preseuts, or 
notice the important conclusions at which he arrives. Still less 
will our limits permit us to follow him in his critical review 
of the various systems of classifying the trilobites, or in his 
minute and elaborate descriptions of the genera and species 
found in Bohemia. This portion of his work, with the 
accompanying series of plates, must henceforth be in the 
hands of every practical geologist who wishes to make him- 
self acquainted with the form and structure of these most 
ancient denizens of our globe. Even the zoologist^ who 
wishes to review the varied forms of Articulate organization, 
will find it indispensable for his purpose, as containing not 
merely the largest mass of materials, but many interesting 
features in the form and structure of these animals which 
we do not remember to have seen mentioned elsewhere. 

In conclusion, we would congratulate M. Barrande on this 
successful result of his long and laborious undertaking. An 
exile from his own land for loyalty to his prince, he has well 
repaid the hospitality with which Bohemia received him, and 
connected his name indelibly with her scientific history. 
But in his success we must confess that we feel a special 
interest, from the connection in which it stands with the 
geological history of the British Islands. M. Barrande tells 
us he was specially led to the study of these ancient rocks by 
reading the Silurian System of Sir Roderick Murchison, which 
proved to him, as to so many other geologists, a sure guide 
in unravelling the mysterious history of the oldest of known 
creations. The benefits he derived from this classic work 
of our distinguished countryman he now repays with interest ; 
and we expect soon to see the influence of M. Barrande's 
valuable researches exhibited in new light dawning on many 
obscure points in the geological history of our own land. In 
tins expectation we wish him all success in his labours, and 
shall look eagerly for the appearance of tiie two remainfB^ 
volumes of this highly important work. We are glad to 
learn that the engraving of the plates for these volumes is 
now far advanced. 
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6» VeMcUs in tAe Abdominal CavUy and UterUMyCOfUain-- 
ing a Mvilherry-like Body rotating on its Aads^ and on the 
Expulsion of the Ovisac from the Ovary. By Mabtin 
Babry, M.I)^ F.RS., F.R.SJE. (Communieated by the 
Author.) 

Of such vesicles a very minute description has recently 
been given by Keber,* who found no fewer than eighty of 
them in seven-and-thirty rabbits. And large as the number 
of rabbits was, this indefatigable observer discontinued his 
researches only because no more of these animals could be 
obtained. He opened scarcely any rabbits without finding 
one or more of the vesicles in question. Their diameter was 
generally about J"'. Some were smaller, others as large as 
IJ'". The smaller were tolerably round, the larger ones 
mostly elliptical, sometimes tapered at one end ; and some 
were bean-shaped. They had a fibrous membrane. Their 
position was either on the fimbriae of the Fallopian tube, or 
on the tube itself, or on the peritoneum in its neighbourhood r 
sometimes on the horns of the uterus, and in several instances 
imbedded in the mucous membrane of the latter near its 
junction with the Fallopian tube. They were attached by a 
ramification of bloodvessels. ' A ciliated and vibrating epithe- 
lium lined the inner surface of their membrane. A mulberry- 
like body was seen in their interior, consisting of corpuscles 
bearing cilia, by means of which it rotated on its axis. The 
rotations of this body lasted from an hour and a half to two 
hours. Its diameter averaged 3V"> that of its corpuscles 
about ff Jxf'". Nothing like uniformity was presented by the 
vascular condition of the sexual organs, which in this respect 
varied greatly. Keber has given other details, not required 
in this communication. 

In my ^'Researches in Embryology" many years ago, 
vesicles such as those found by Keber were often seen im- 



* In his work entitled *' De Spermatozoorum TntroUu m Oifwto," ROnig»- 
berg, 1863. — I^b ImI number of' this Journal brledy noticed Keber't obtervs^ 
iStom on these vesieles, m weU as these of the author of the present Qomiiiiui>, 
cation. The latter now gives a more particular account of them, and of some 
recent observations of hiii own. 

y2 
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bedded in the mucous membrane of the uterus, and attached 
by bloodyessels near the junction of the uterus and Fallopian 
tube. But being in search of ova, which it was important 
to obtain without delay, I again and again passed the sud 
vesicles by, and perhaps might never have given them more 
particular attention, had it not been that the small size of one 
of them, by bringing its centre into view, revealed the pheno- 
menon of a body rotating on its axis. The vesicle was ellipti- 
cal and measured in length 1"^'. The rotating body.had a 
diameter of ^""j its corpuscles measured about iH'"- I 
watched it rotating for half an hour, though an hour and a 
half had elapsed after the rabbit had been killed before the 
examination of the rotating body was begun. Of this vesicle 
and what was seen of its contents I published an account, 
with a drawing, in 1839.* The observation was incidental, 
and the account given of it was far less complete than it would 
have been had I known of the rotating body sooner. Singularly 
enough, that body entire and rotating was seen by me but 
once. Elliptical brown punctate corpuscles, however, the 
debris of such a body, I afterwards repeatedly observed. 

Keber is of opinion that whether found in the abdominal 
cavity or in the uterus, and however diflFerent in size, the 
vesicles in question are the same ; and farther, that the vesicle 
in which I had incidentally observed a rotating body was one 
of these. In this opinion I agree with Keber. 

What are the said vesicles containing a rotating body ? 
Keber believes them to be ova. 

When in 1839 I saw a vesicle which contained a mulberry- 
like body bearing a perfect resemblance to the essential part 
of the mammiferous ovum in several of its phases described 
by me at the same time — ^that body rotating on its axis — ^the 
thought naturally arose : Have we not here a mammiferous 
ovum exhibiting rotation like that of some of the lower ani- 
mals t The resemblance, however, did not extend beyond the 
rotating body. The membrane of the vesicle was fibrous, — 
it was connected by bloodvessels with the uterus, instead of 
lying in its cavity unattached, — there was only one membrane 

* Phil. Trans., 1839, p 356, PL IX., fig. 151. 
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to be seen, — this was certainly not what had been the zona 
pellucida^ — ^and the mulberry contained no large cell in its 
interior — my " queen-bee in the hive." I therefore did not 
venture to consider it an ovum. (But in 1841 I had the 
aatisfaction to see from Miiller's Archiv, that the said inci- 
dental observation of mine had led to the discovery of rota- 
tion in what was certainly the mammiferous ovum.*) 

I therefore cannot agree with Keber, that the vesicles in 
question are ova. What then are they 1 For I am satisfied 
that he is right in saying — ^and he was the first to say — ^they 
arise in the ovary. I will now mention a few facts that may 
assist in determining what these vesicles really are. 

Up to 1838 the cavity containing the mammiferous ovum 
in the ovary was known only as that of the Graafian follicle or 
Graafian vesicle. In that yearf I made known the mode of 
origin of the Graafian follicle, and in 1841^ made several 
additions which shew how it stands related to a '^ cell." The 
Graafian follicle arises in the following way. There is first 
seen a large cell. The nucleus of this divides into a large 
number of nuclei, which in colour, form, and size, are exactly 
like the early state of mammiferous red blood discs. From 
their origin in a mother-cell, these nuclei after their libera- 
tion are found in groups. They form cells which are ellipti- 
cal at first, become more spherical, and sometimes tapered at 
one end. The number of these cells is countless. But very 
few of them are matured and make their appearance at the 
surface of the ovary, though the rudiments of an ovum are 
seen in alL They are highly elastic, and remarkably trans- 
parent They acquire a vascular covering, and there is thus 
formed a Graafian follicle. Von Baer*s '* couche interne " 
of this follicle is the originally independent cell just referred 
to» and his " couche exteme " is the vascular covering which 
that cell acquires* That cell I found to be common to all 
the Yertebrata, and in aU these to arise, pass through stages, 
and acquire a vascular covering, in essentially the same way 
as in Mammalia. There is thus formed the capsule of the 



* Seen in one rabbit by Prof. Bischoff. 
t PhU. Trans., 1838. X lb., 1841. 
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Bird, &c. This capsule is analogous to the Graafian follicle 
of Mammalia. The Graafian follicle is therefore not a struc- 
ture peculiar to Mammalia, as had up to 1838 been supposed. 
The said originally independent cell — iSie foundation of both 
Graafian follicle and capsule — ^I proposed to call tiie ovisac. 

There are several points connected with the oyisac to 
which, on this occasion, I ask particular attention. 1. The 
capillaries in ramifying on the ovisac often include minuter, 
or as I called them parasitic ovisacs, which thus come to lie 
between the membrane of a large one and its vascular cover- 
ing. I once counted more than fifty in such a position in the 
capsule of a bird. 2. The ovisac readily admits of removal 
from its vascular covering, which, however closely applied, 
does not become connected, — there is no penetration of its 
membrane. 3. When research of the minutest kind is made 
on the mode of origin of the ovisac, its young membrane is 
found to be made up of nucleolated nuclei, which later stages 
shew to have had within them the elements of fibre. 

In 1839 I published the following fact.* An ovary of the 
Hog, with a high degree of vascularity in all the parts, pre- 
sented three ruptured Gh'aafian follicles, with four on the 
point of bursting. None of these were distended beyond a 
moderate size. Bloody strings of a fleshy substance were 
hanging at the orifices of two out of the three ruptured 
Graafian follicles. In the infiindibulum of this side there 
were several of the same kind of bloody masses of a string- 
like form, suggesting the idea of their having been rolled.t 
Some of the string-like masses found in the infundibulum, 
as well as those pendent at the orifices of the ruptured Graa- 
fian follicles, on being examined with the microscope, pre- 
sented a multitude of ovisacs, varying in sisse from -^fj"' and 
less to J'"' Of one of these, and of its ovum, I gave a draw- 
ing^. I added, " The presence of such objects in the infun- 
dibulum appears to be not unirequent in tiie Hog. I . have 
observed them also in the Cat."§ 

* Phil. Trans., 1839, pp. 319, 320. 

t In connection with the rolUd appearance of these masses, T referred to the 
muscular state at certain periods of the middle coat of the infundibulum. 
X PhU. Trans., 1839, PI. V., fig. 102. § lb., p. 320. 
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No doubt, as I then B^ggested, the multitude of minute 
ovisacs thus found in the infundibulum are what from their 
position I termed parasitic, these having been involved in 
the rupture of a Graafian follicle, and thus expelled. Lying, 
however^ as these do, between a larger ovisac and its va^uW 
covering, the escape of the parasitic ovisacs implies the ex* 
pulsion of the larger one. And it is very possible that it 
was this larger ovisac with its ovum that I have just men- 
tioned as having been represented by a drawing.* 

Whether such was the case, however, it matters not. All 
that I wish to shew from the said observation is simply this : 
That ovisacs in large numbers are found outside the ovary, 
and therefore that ovisacs are ecepelled from that organ. 

But farther, I have reason to believe that in most instances 
the Hogs, in which are frequently found such ruptured Graa- 
fian follicles, have had no connection with the male. And 
lastly, from what I have since noticed in other Mammalia, 
and especially in the Sabbit, I am satisfied that the following 
is common to this class of animals, viz. — In the rutting season 
when there has been no connection with the male, the ovum 
does not escape from its ovisac ; for the ovisac itself is ex- 
peUedfrom the ovary with the un fecundated ovum contained 
in it. 

Of what I had thus seen to happen in Mammalia on the 
expulsion of an ovum from the ovary in the rutting season, 
when there had been no connection with ihe male, I was re- 
minded by Eeber's facts. And the conviction arose, that 
the vesicles with a rotating body — certainly not ova — are 
ovisa^es. In favour of such an opinion was the fibrous struc- 
ture of their membrane, t and their usually large size. I 
have already published this view^ and have since received a 

* Phil. Trane., 1839, PI. V., fig. 102. 

t In the fibrous Btractore of the membrane of the Yesides containing a rotat- 
ing body, Keber foresaw an objection likely to be raised against liis view that 
they are oTa; the vitellary membrane (sona pellucida) never becoming fibrous. 
This objection has been met by my opinion, that they are not ova but ovisacs. 
For drawings which I gave in 1841 of young ovisacs present, in the nudeolated 
nuclei of which their membrane is at first composed} the elements of future fibre. 
(Phil. Trans., 1841, PI. XXV., figs. 164 to 173.) 

1 In the last number of this Journal. 
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letter ^rom Dr Keber informing me ibait he ad(^yts it He 
adds, tbat on becoming acquainted with my obs^vationfl on 
the escape of OTisacs in the Hog, he examined several of 
these animals slaughtered by the butcher, and in the very 
first of them found three esoi^ed oyisacs on the outside of 
the Fallopian tubes. 

My health not admitting of much labour in microscopic 
research, I hare lately requested for this purpose the assist- 
ance of a friend. He first examined two unimpregnated 
rabbits, recording and reporting the results, which I quote 
in his own words. In one rabbit, he says, " I found no trace 
of escaped ovisacs ; but removed as many as fifteen without 
any difficulty from dififerent parts of the ovaries. They were 
of various sizes, |''' and under. They all were fibrous, .... 
contained one, two, or three ova, and were sufficiently clear 
to shew the ovum within when gently flattened.'^ The other 
rabbit, five months old, he was informed had never had con- 
nection with the male. He brought me two vesicles from 
this rabbit. One of them, A, he says, " was still in the ovary, 
but formed a translucent glistening projection upon the sur- 
face. Its escape was almost spontaneous after the inclosing 
ovarian membrane had been torn." We examined this 
vesicle together. It was elliptical, about f'^' in length, and 
filnrous. It contained three ova, one of them well formed, 
the others smaller and apparently aborted. This vesicle was 
evidently an ovisac, freed from its vascular covering. The 
other vesicle, B, my friend remarks, " was lying at one ex- 
tremity of the ovary, slightly attached to its aurfacet with 
the infundibulum in close proximity. There was therefore 
left upon its removal *' [from the surface of the ovary] " a 
minute torn or abraded spot.*' Our joint examination of this 
vesicle yielded the following results, wliich are important as 
shewing in what respects a vesicle, B, attached to the surface 
of the ovary, resembled, and in what respects it differed from 
an ovisac (the vesicle A) almost spontaneously escaping from 
that organ. In size, B rather exceeded A, but had a diameter 
of less than a line. In the fibrous structure of their mem- 
brane, and in their elliptical form, B and A did not differ. 
There was neither " zona pellucida '* nor anything that could 
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be called an orom in B. But it contained a fnulberry^like 
hodff euoh as I had seen rotating on its cuds. 

These ebBenrations leave no doubt at all that the yesicles 
oontahiing a mulberry-like rotating body have, as Dr Keber 
sapposed, their origin in the ovary ;-^hat they are not, how- 
ever, ova, as he supposed them to be, h\A ovisacs. 

The said vesicles then being ovisacs, it is to be presumed 
that the former ovum is represented by the rotating mul- 
berry. How does the one become converted into the other ? 
From what I saw in the Hog, it would seem that some of the 
first changes, after the expulsion of the ovisac from the ovary, 
are liquefaction of the yelk, absorption of the vitellaiy mem- 
brane, and enlargement of the germ vesicle and spot/ What 
follows I cannot say. But it is difficult to believe that there is 
anything in the ovum or ovisac so likely to produce a ciliated 
rotating mulberry-like body as the dividing and sub-dividing 
germ spot ; for I shewed this spot to fill its vesicle by such di- 
visions, and this before fecundation. An altered form of the 
germ spot, therefore, I believe to be represented by the said ro- 
tating body. The spot, as I have already said, is that of an un- 
fecundated ovum. And in harmony with this is the important 
fact, that the rotating body in the vesicles in question, though 
perfectly resembliDg the mulberry in the fecundated ovum, 
is much smaller ^ and contains in its interior no la/tge cell with 
a nucleus, which nucleus, according to my observations, is the 
first appearance of what can be called the embryo.'\ 

As to what becomes of these escaped ovisacs with their 
remains of unfecundated ova, I am by no means of the opinion 
that any of them are ever fecundated in the Fallopian tube 
or uterus. My belief is that they are finally absorbed, for 
in the same localities you find corresponding vesicles con- 
nected by bloodvessels with the part where they are found, 
having a thinner membrane, and either no more than traces 

♦ Phil. IVaDB., 1839, p. 320, PI. V., fig. 102/. 

t Von BAeHs " jiriaitive trace" exhlbitt a later stage, an altered finrm of 
the nucleus of my large cell first seen in the centre of the mulberry^ and then 
passing to the surface. 
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of ao epitheli^ Usuog and of a mulberry, or no trace of these 
at all. Such Btates were also noticed by my friend in two 
rabbita which he examined, besides those already mentioned. 
In one he found two vesiclefl distinctly attached '^ by blood* 
Tessels to the fold of peritoneum inclosing the ovaries and 
between them and the fringe of the tubes. The capillaries 
running over the surface of these fibrous sacs were very 
plainly seen with the current of blood in them ; yet they 
were so transparent as to admit of a full examination of the 

interior No trace of cells or the mulberry-like body." 

A third vesicle in nearly all respects the same he found in 
another rabbit attached to the fimbrioe <^ the Fallopian 
tube. 

Owen aptly termed the Infiisoria a minute police,-— their 
office being to take up and retain in organic life particles 
about to be lost from it.* This comparison may perhaps be 
applied to the capillaries that ramify over the vesicles contain- 
ing a rotating body ; but in the very opposite way. Instead 
of retaining them in organic life, the capillaries lay hold of 
these vesicles as foreign bodies to be expelled, and they ac- 
cordingly take them up and effect their expulsion. In this, 
however, they seem to be assisted by the vesicles themselves. 
For as the rotations exhibited by 9k fecundated ovum belong 
to the changes essential to development, so, it may perhaps 
be said, do the rotations of the tinfecundated mulberry-like 
body in its ovisac belong to the changes leading to dissolu- 
tion. 

The foregoing relates to the ovisac with an unfecundated 
ovum ; the following to the ovisac after fecundation. I am 
about to give the substance of several more of the facts pub- 
lished in my second series of '* Researches in Embryology*' 
in 1839, viz.— 

1. Fecundation of the mammiferous ovum takes place in 
the ovary,\ 

2. A large aperture is seen in the ovisac just before the 
expulsion of the TSisAiXM^ fecundated ovum from the ovary .$ 

* Hunterian Lectures, t Phil. Trans., 1839, p. 360. } lb., PI. V., fig. 98. 
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3. In Mammalia the oviaao does not conttnufi long in 
the ovary after the expulBion of the fecundated ovum. A 
few hours aft^r the Rabbit's ovum has been discharged, if 
lateral pressure be applied, the ovisac escapes from the thick 
vascular mass which has no connection with it. Of an ovisac 
thus removed with its large aperture, I gave a drawing.* 
Soon after, the ovisac is no longer met with in the ovary. 
There is now seen protruded from the centre of what was 
formerly the Graafian follicle, a mammillary proeess, noticed 
by several observers, very accurately figured by De Graaf, 
apparently mistaken by Cruikshank for the ovum, and not 
inappropriately compared to a sort of hernia by Ooste. This 
mammillary process consists solely of an inverted portion 
of the vascular spongy substance which previously consti- 
tuted the covering'of the ovisac. In the Rabbit the expulsion 
of the ovisac seems to take place in three or four days after 
the fecundated ovum has escaped ; in the Sheep and Gfoat not 
BO soon.t For the vesicle described by Dr Pockels as re- 
maining in the incipient corpus luteum eight days and more 
after the expulsion of the ovum in the Sheep and Goat, was 
evidently my ovisac. 

4. The ovisac therefore can take no part in the formation 
of the corpus luteum.:^ 

The large and sometimes elliptical aperture in the ovisac, 
which I figured,§ is obviously for the purpose not only of ad- 
mitting the fecundating element, but also for the passage 
through it of the fecundated ovum. (Such an aperture is 
not required where, as in the case of the t^nfecundated ovum, 
the latter continues in its ovisac — the ovisac escaping with 
its ovum ; though it is by no means improbable that such 
an aperture may be intimated even here.) 

We have thus seen a vesicle — my ovisac — to exist in the 
ovary, — ^to be unconnected with its vascular covering, — ^to 
have a fibrous structure, — and, either with the ovum or after 
it, to be expelled from the ovary. This is in Mammalia, 



* Phil. TranB. 1839, PI. V., iig. 98. t lb., 1839, p. 318. 

X lb., p. 350, § 261. § lb., PI. V., fig. 98. 
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where the expelled ovisac is prohably absorbed. I have 
shewQ a corresponding vesicle to be common to the other 
Vertebrata, and I am by no means disposed to limit the ovisac 
to this class of animals, believing it to correspond to the 
" schaalenhant** of Grerman authors in the lower ones. Its 
final destiny in different animals may be very different. But 
analogy forbids the supposition that, exist where it may, the 
ovisac in any two animals essentially differs in its relations to 
what may be present of a vascular covering. It is equally 
improbable that while the ovisac is expelled from the ovary 
in Mammalia, it remains in that organ elsewhere. 

Tfie Physical Oeogrdphy of Hindoeian, ByDr Geo. B018T, 
Bombay. Communicated by the Author. 

General Description. — Our recent conquests have extended 
our north-west frontier to almost everywhere beyond the 
Indus, and the British dominions now stretch from the sea 
to the mountains, all around irom Soonmayance in Scinde 
to Arracan in Burmah ; and the region to which the follow- 
ing remarks pertain is ihe same in its physical as its political 
boundaries and area. It forms a vast irregular lozenge, com- 
posed of two triangles, one of them nearly equilateral, resting 
on opposite sides of the 22d parallel. The peninsula of Hin- 
dostan proper — of about 1200 miles each side, extending 
from the latitude of Cutch and Calcutta, and so southward to 
Ceylon, in latitude 7°— constitutes the southernmost of these 
and is bounded to the south-east and south-west by the Bay 
of Bengal and the Arabian Sea ; the other, which rests on 
this, base to base, is obtuse-angled and scalene, its apex 
reaching north beyond Attock, and its base extending along 
the shores of Scinde to Cape Monze, and those of the Bay of 
Bengal to the mountains eastward of Chittagong, or from 
the 67th to the 90th eastern meridian. It comprises an area of 
1,309,200 square miles, surrounded by a boundary of 11,260, 
or one-half the circuit of the globe. Of these square miles 
800,788 belong to England, 508,412 to native states. 

The features of this vast country are almost endlessly di- 
versified. A huge range of mountains walls it in on the north- 
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east, north, and north- west, with a general equatorial direc- 
tion, bending at the extremities south-east and south-west. 
A magniiicent chain, constituting the Western Ghauts, runs 
nearly parallel to the shore, along the whole western sea- 
board, from Goozerat south to Ceylon. A large equatorial 
mass, forming the Vindergah range on the north and Satpoo- 
tra on the south, bending eastward from this, constitutes 
the basins of the Taptee and Nerbudda. The Gomsoor and 
Rajmahal hills, which bound the delta of the Ganges on the 
west, constitute almost independent masses ; and the range 
along the eastern side of the peninsula towards the seaboard 
is, as compared to the Western Ghauts, irregular in struc- 
ture and inconsiderable in elevation. Shelving or sloping 
gently irom the inner sides of the latter of these, is the 
vast table-land of the Deccan, resting on the highlands of 
Malwa on the north, under the 20th parallel, and extend- 
ing eastward and southward, till terminated by the moun- 
tain spur which stretches from the Nhilgherries towards 
Madras. Stretching again from the base of the mountains 
on both sides of the peninsula on to the shore, and so ex- 
tending all round the sea-coast, is a low border on the 
eastern or Coromandel, and the Concan on the western or 
Malabar coast. It varies from 5 to 50 miles in breadth, and 
its average elevation is about 30 feet above the level of the 
sea. A large portion of it is obviously of very recent marine 
origin; and on the northern and southern portion of the 
shores of Western India it is broken up into numberless 
islands, of which the group of fourteen— ^f which Bombay 
id one — is the best known and most beautiful. 

It will be thus seen that the peninsula of Hindostan con- 
sists of three distinct parts, — ^a central table-land, of an ave- 
rage elevation of about 1500 feet, and a maximum of about 
2500 feet, sprinkled with magnificent isolated conical hills, 
some 2000 above the plain and 4000 above the sea, of a rast 
circumvallation of mountains, spreading out into a great 
mass on the north-west, and presenting on the west two 
stupendous groups, rising at Mahabaleshwar, near Bombay, 
under the 18th parallel, to the elevation of 4500 feet, — the 
Nhilgherry group, under the 12th parallel, attaining an alti- 
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tude of 8500 feet,— and, tbirdly, of the low land on the 
seaboajrd betwixt Hke foot of the hills and the shore* 

Without at present taking into acooimt the Soolimaa and 
the Himalaya mountwis, India, beyond the limits of the pen- 
insula northward, exhibits four grand divisions of surface, — 
]#e. The great river deltas of the Indus and Ganges, consist* 
ing of almost pure alluvium, yearly adding to its mass, and 
which furnish by far the most fertile portions of the country ; 
2df The Doabs, which may be described as the converse of 
the deltas— -tiie latter being the rich lands which lie around 
the mouths, the former those which separate the branches 
ot our principal rivers ; both being to a greater or less extent 
subject to inundations, the Doabs being particularly acces- 
sible to artificial irrigation ; Sd, The Great Desert, which 
lies to the eastward of the Indus, and southward of the 
Sutlej, towards Delhi, and which long formed the defence of 
the British frontier ; and, lastly, The Terai, or gravel belt, 
which skirts the base of the mountains, — a tract of compara- 
tively inconsiderable size, but so singular in point of struc- 
ture as to be deserving of a separate notice. 

The Terai, or Tauri, is a large gravel belt, filling, to the 
depth of from 15 to 150 feet, a narrow, basin-shaped hollow, 
irom 5 to 15 miles in breadth, and from 500 to 600 in length, 
skirting the base of the Himalayas. It is so penetrable to 
water, that rivers, after traversing it for a short distance, 
sink down and disappear under its surface, re-appearing 
again when a fault, dyke, or other obstruction, is met with, 
once more to disappear when this is passed. The marshes 
thus formed are so malarious, that the husbandmen by whom 
portions of the Tarai are tilled hasten away from it as evening 
approaches, and make their abode high up amongst the hills. 
The insalubrious character of this singular region, at certain 
seasons of the year, pervades the vast Saul forests which skirt 
its margin all along ; they are waterless, rivers sinking be- 
neath them, and emerging in the Terai ; and Nepaul is giart 
around hy a border at times so dangerous to human life that 
for months togetiier no one attempts to traverse it. 

River Systems of India, — In India we have two stupen- 
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doufi rival* Byi^tem&^the Himalayan and Hindostanee*— 
drawing i^eir supplieA from totally separate sonroeft, a»d 
traversing or surrounding the whole of tiie districts subject 
to the visitation of famine. The Indus, with its five magni- 
ficent Iribtftaries which int€9*sect the Pnnjaub, and the Ganges 
and Borrampootra, with their gigantic branches, derive their 
principal supplies from the melting of the snows; and the 
more fiercely the sun shines on the hills, and the more insuf" 
ferahle that are the heats below, the more plentifully do these 
gelid storehouses give up their treasures. The whole of the 
Hindostanee system of rivers, again, consisting of the Saber- 
mutti, the Mhye, the Nerbudda, the Taptee, all discharging 
themselves into the Gulf of Cambay, in Western India ; the 
Godavery, the Kistna, and the Cauvery, falling into the Bay 
of Bengal, originate in the western mountains, and are fed 
by the rains which fall over these, to the extent of 100 
inches on an average, during the months of June, July, and 
August. Both systems, whether fed by snow or rain, are in 
flood at the same period of the year, that being just the sea- 
son when moisture is most required. Both draw their sup- 
plies from mountains too rocky or barren td require mois- 
ture, and too steep to retain it, and which send to the ocean, 
through tracts of the finest country in the world, supplies of 
water sufficient to transform them into one universal garden. 
The following table is given by Hamilton of the probable 
length of some of the rivers of India : — 









Mllea to the tea. 


1. Indus, 


1700 


2. Jumna (to its 


junction with the Ganges, 780 miles), 1500 
Indus, 900), . . . 1400 


3. Sutlej (to the 


4. Jh jlum (ditto 


, 750), 




1250 


5. Gunduck (to the Ganges, 450), 




980 


6. Godavery, . 






850 


7. Krishna, . 






700 


8. Nerbudda, 






700 


9. Mahanuddy, 






550 


10. Tuptee, 






460 


11. Carepy, 






460 



RxM AXKABLB Cataeacts.^— Gairsuppa, Western Ghauts, top of &11 to 
surface of basin, 888 feet, depth of basin, 300— total, 1188 ; from 300 to 
600 feet across during the rains. Yeanna, Mababaleshwar, 600 feet. 
Cavery, Mysore, 300 feet. Bouti, in Bundelcund, 400 feet. Katra, in 
Bundekund, 393 feet. Chai, in Bundelcund, 362 feet. Keuti, in Bun< 
delcund, 272 feet. Garsippa, near Honoor, 1000 feet, and 60 feet across^ 
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When we find India generally talked of as one country of 
moderate extent, and nearly uniform condition and character- 
istics, it is not wonderful that the phenomena of the atmo* 
sphere should be spoken of with as much looseness as the geo- 
graphy of the land. The climate of India is in reality still 
more yarious and diversified than the features of the country. 
In the south, showers are frequent all the year round ; on 
the southern Coromandel coast three months of violent rain 
occur in winter, the rest of the season being dry ; while a 
few degrees to the north of this, on both sides of the Bay of 
Bengal, and all over Western India, the precise converse of 
this is the case. In Central India the rain becomes ex- 
tremely light, and occurs mostly about midsummer; in the 
north there are both the summer and winter rains ; in Scinde 
and Beloochistan there is no rainy season whatever, and the 
heavy showers which occur irregularly, and at intervals of 
years, are productive of sickness, and considered injurious to 
the country. 

To go, however, more into detail : — ^From the conjoined 
influences of the heat of the sun and the rotation of the 
earth, there are two vast currents of air constantly cir- 
cling round the globe from east to west, called the norUi- 
east and south-east trade-winds, the two being separated 
from each other by a belt of turbulent and irregular cur- 
rents, and frequent precipitation, called the rains, calms, 
or variables. These three great bands of air move somewhat 
to the north and south, according as the sun is to the north- 
ward or southward of the line ; and where they impinge upon 
a continent or peninsula stretching towards the equator, a 
branch is broken off, and a current, varying according to the 
season of the year, produced, called a monsoon. On the western 
side of India, north to the Gulf of Cutch, and on the western 
shore of Burmah and the peninsula of Malacca, this blows, for 
betwixt two and five months in sui.{;.mer, according to the lati- 
tude, from south-west ; for the greater part of the rest of the 
year from north-west, an interval of storms and calms occur- 
ring in both cases at the period of change. It is usually held 
that this takes place about a week or ten days after . the 
passage of the sun northward or southward over the parallel 
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of the place, and thai the rains which always aecompiuiy it 
follow and retire a few days afterwards. On the easitern 
side of the peninsola again, from Ceylon to considerably 
northward of Madras, lying in the lee as it were of the land, 
the monso<ms blow from north-*east and sonth-east, the former 
of which occurs in midwinter, being their rainy season. 

Few things can be more striking than the state of the 
atmosphere or the aspect of the sky just as these periodical 
alterations are about to arise. Ti^ng what appears at 
Bombay as an example : from the beginning of November to 
the end of May the sky has been perfectly cloudless, and not 
a shower has fallen. Regular sea uid land breezes setting 
in before noon and daybreak respectively, the former blowing 
from north-west for ten or twelve hours, the latter from due 
east for five or six, with intervals of calm between, have 
filled up the day and night. While this state of matters still 
continues* and not the slightest indication is given of coming 
change, the stranger observes to his astonishment a sudden 
and simultaneous bustle amongst the whole community. The 
tents occupied by the troops, and the flimsy dwelling-places 
which had hitherto afibrded accommodation to the European 
population, are suddenly pulled down and swept away, as if 
their occupants were fleeing before some fearful pestilence. 
The most substantial buildings, if thatched, have their roofs 
stripped off and renewed, and in any case have them tho- 
roughly repaired, while all doors and windows facing the 
south-westward are boarded up, matted over, or in some way 
or other secured. Square-rigged vessels strike their upper 
masts, lower their yards, and make immediate provision for 
a storm, while as yet there is nothing whatever to warn the 
stranger of coming change ; and the lighter native craft are ' 
hauled up beyond the reach of the waves, and thatched over 
with a thick roofing of palmyra leaves. Large clouds at 
length begin to make their appearance daily about noon over 
the western mountains, and advancing up the sky eastward, 
right in the teeth, as it would seem, of the wind then blow- 
ing, exhibit the most magnificent display first of sheet, after- 
wards of forked lightning. This goes on from day to day for 
.about a week, the electrical displays becoming more vivid 
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ted inteBBe every ni^t Utitil the ndns aoiualty Aill> tii^ 
elcruds inTariably disappeiirr imtnediately after daark^ and two 
hours after the iniii has gone down 8«rrocnided by the em* 
blems of coming tempest, the stams shine out evdrywhere 
down to the rery edge of the horiaon, imd not a flock or film 
of vapovir is to be seen staining the deep bhie of the set^ne 
expanse from side to side of the firmament Suddenly, and 
in general after a day of unusual tranquillity, a litOe )aft» 
sunset) a blast at once darts forth fi*om the easty followed by 
a gush of rain as if the windows of heaven had been opeB64» 
the thunder roars and lightnings flash incessantlyi Ad 
quiyering light of a continuous succession of flashes beii^ 
sometime* sufficient iW five or ten seconds on end to permit 
the smallest print to be read. Sometimes it shoots upwards 
from the earth, sometimes it seems to rain down in kmg 
stre«ns, like a string of red-hot beads, reaching from the 
clouds to the sea ; most frequently it darts in long ng-xags 
horisontally from cloud to cloud, or bursting in all direo^ 
tions from a single point like a shower of coruscations dot 
on every side. This state of matters generally lasts from one 
to two hours, when the wind veers round to souiii-westward, 
blowmg wiili increased steadiness and diminiriied force, and 
the voice of the thunder, which had just before pealed in 
a succession of tremendous claps or roars, is heard lowly 
bellowing in the distance. 

It may be mentioned in passing that although M our con* 
tmued storms blow on us from the south-west, and the sea 
breezes during the fair weather are north-westerly, tiiat our 
casual blasts invariably burst upon us from the mountains to 
the east of us, as if these formed the grand magazine of 
thunder and storm. The first burst of the monsoon seldom 
lasts m<»^ than a single night and part of a day^ and the 
second dawn presents the most wonderful change in the scene 
that can be imagined. The burnt aAd parched earth seems 
now wariied and refreshed everywhere, long iq»ikes of grass 
of the tenderest green already shoot up ttom what a few 
days before were brown and barren plains ; deep fuid filthj 
pits and unseemly tracts, half choked up with rttbbidi« straw, 
and withered leaves, are now the basins of pellucid po^ls and 



Digitized by 



Google 



Physical Geography &f Hindostan* 885 

hilDes» or the dunmelA of majestie streams. The rays of ik» 
son, no longer ^cpce and intolerable as they were a week be- 
fore, shaded by interrening vapours or transient doads, pre* 
asMbtbat interminglement of alternating light and shade in 
tiie landkm^ whiehi beautifiil in itself, becomes doobly de- 
lightfal from tti^ eMtrast it exhibits to the nnintermpted 
and nnoeasing glare of tha preyious part of the year. Afler 
a few days' weather of this sort the rains return with re- 
doubled violence, and continue to poor down fw forty or 
fifty days, at an average of above an inch a -day, the ordinary 
foil in June, July, and August, amounting at Bombay to about 
70 inches. Within a week or ten days of the commence^ 
ment of the rains, so soon as the surface of the soil is iUrly 
saturated, and occupied everywhere by rivulets or pools of 
standing water, the whole earth seems to swarm with fish. 
They are of four or five different varieties, such as abound 
in the sea along-shore, and can live either in fresh or salt 
waAer. They vary in size from an inch in length to that of 
tbe forefinger, and are caught in myriads in baskets or in nets 
affording sport to the boys, and an agreeable article of food. 
Thongh th^ appearance has been mentioned by every one 
who has a^mpted to describe the rains for the last two 
oentories, it has never been so satisfftctorily aooounted for 
as could be desired. Oekmel Underwood of the Madras 
Engineers, mentions a case when he was overttAen by a 
furious shower in the midst of the dry season, when the earth 
was at once covered with fish, which must have fallen from 
the heav^M. But this scarcely seems to account (or those 
which appear some ten days after the burst of the monsoon. 
Equally remai^jble with this, Uiough without its mystery, 
is the appeunnce of myriads of frogs of the most enormous 
dimensions, whi<^ occurs at the opening of the rains. At 
n^ht their eroakings fill the air whenever a shower ial)s ; 
and they are seen in hundreds by the margins, or in the 
waters of every pool — at times resting on the lotus leaf, at 
times hurrying from the pursuit of the water-snakes which 
hunt and devour ibem. They are of a bright greenish yellow, 
and measure from six to seven inches from snout to vents 
tfften bounding ft»om mx to nine feet at a spring. The rains 

z2 



Digitized by 



Google 



836 Dr George BuUt on the 

slacken off early in Aognst^ and after the first full moov 
an offering is made, and a festival held by the natives ta 
propitiate the ocean god, wad vessels laid up in the end of 
May prepare for sea. After some weeks of open weather 
the Malabar coast is usually visited in the end of September 
or beginning of October by a farioos burst of thunder, rain, 
and easterly wind called the Elephanta, from its occurring^. 
as the sun enters the constellation of the Elephant^ thia 
finally closing the rainy season. 

On the Bengal side the rains are about a week later in 
setting in than at Bombay. The amount of fall at Calcutta^ 
is nearly the same, but seems more violent while it lasts, 
and is somewhat less continuous. Along the whole of East- 
em and part of Central India, the rains are preceded by 
furious whirling squalls, called north-westers, from their 
coming down from the direction of the Himalayas, as our 
eastern squalls do from the Ghauts ; three or four of these 
occur during the months of April and May, and are fre- 
qaently accompanied by furious hail-storms, the hail bein^ 
on an average about the siae of walnuts, frequently that of 
duck*s eggs ; single hailstones have occasionally been found 
from one to three pounds in weight There are, indeed, 
four cases on record within the last 70 years of masses of 
ice having fallen from the firmament of from half-a-ton to a 
ton-and-a-half in weight. Recent observations have shewn 
that the maximum fall of rain occurs, as might be expected, 
at the ordinary altitude of the principid layers of rain cloud, 
between 3000 and 5000 feet above tiie level of the sea, and 
the amount of fall regularly decreases above this as the 
higher regions of air are attained. The discharge where 
this sea of vapour impinges on a cold mass of mountains is 
tremendous. At Mahableshwar it amounts to betwixt 200 
Mid 300 inches, it exceeds 200 on the same level at the 
Nheilgerries, and at Cheraponge in the Oashia Hills north- 
west of Calcutta there is an average fall of no less than 610 
inches, above 20 feet occasionally falling in the month of 
June. 

In the north of India there are both winter and summer 
rains, though the former are always the lighter of the two. 
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The regions to ttie leeward of the mountain walls, against 
which the elouds borne up from the sea first dash and dis> 
charge themseWes, are comparatively dry, and the sudden- 
ness with which the transition takes place is often most re- 
markable. At Paunchghunny, 500 feet lower down, and ten 
miles farther east than Mahabaleshwar, where from 250 to 800 
inches fall, they have seldom more than 20 inches, while the 
average of the table-land of the Deccan scarcely exceeds 26. 
When the rain clouds approach the arid plains of Seinde and 
Cutcb, they appear to ascend and become absorbed by the 
air, passing on to precipitate themselves on the mountains to 
the northward. There is much reason to believe that the 
fall of rain is diminished by the absence or destruction of 
trees. Were vegetation sufficiently fostered in Seinde by 
means of irrigation, it might cause it to have its regular 
rainy season like the lands around. 

Two events strike with surprise the ornithologist on the ap- 
proach of the monsoon. Nearly all the kites, hawks, vultures, 
And cMTion birds disappear from the sea-coast, while the crows 
begin to build their nests and hatch their young just at the sea- 
son that seems most unsuitable for incubation, when the eggs 
are often shaken out, or the nests themselves are destroyed by 
the storm, and the poor birds are exposed in the performance 
of their paternal duties to all the violence and inclemency of 
rain and tempest. At the instigation of a sure and unerring 
instinct, the carnivorous birds, as the rains approach, with- 
draw themselves from a climate unsuitable to the habits of 
their young, betaking themselves to the comparatively dry 
air of the Deccan, where they nestle and bring forth in com- 
fort, and find food and shelter for their little ones. The 
earth, once saturated with rain in the low country, abounds 
in grubs, snails, and worms, the food of the young crows, 
which the parents pick up in the soft and moistened soil, the 
rising generation coming forth just as the means of supply- 
ing them with suitable sustenance become plentiful. The 
scenes connected with this, which follow the conclusion of 
the rains, are curious enough. While the Mahommedans bury, 
and the Hindus bum, the Parsees expose their dead in large 
cylindrical roofless structures called Towers of Silbncb, 
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where birds of prej at all timeB find an abundant repast. 
Their family cares and anxieties over for the season, llie 
carrion birds, which had left in May for the Deccan, return 
in October to Bombay, and make at once for the nsoal scene 
of their festivities, now stored with a three months' supply 
of untasted food. As they appear in clouds approaching 
from the mainland, the crows, unwilling that their dominions 
should be invaded, hasten in flocks to meet them, and a battle 
ensues in the air, loud, fierce, and noisy ; the filling of the 
wings, the screaming and cawing of the oombatants resound- 
ing over the island, till the larger birds succeed, and having 
gained the victory, are suffered thenceforth to live in peace. 
It is just after the rains have well set in, that those 
beautiful exhibitions of thousands of fire-flies flashing out 
in concert beoome vittble. These brilliant littie insects are 
generally seen dancing alone amongst shrubs «nd underwood, 
occasionally congregating in vast multitudes around iso- 
lated trees, which they at times render wholly luminous. At 
times the whde countless host flash out for a few seconds, 
and simultaneously, at intervals of similar amount, becoming 
dark again, and so they flash and flash for hours on end. 
Sometimes they shoot in long columns into the air, like the 
coruscations of fire-works, becoming bright and dark by 
turns, or having reached a considerable altitude, they seem 
to pour down in a shower of sparks. 



Principal Falls of Bain in 


India — Eastern India and 




Bay of Bengal. 








H»ifbt. 


Lat. 


"^S"*- 


fan ef Bain. 


ChMnipooDJ, . 


4500 


26° 16' 


01° 43^ 


610 in. 


Sylhet, . 


6000 


24*^40' 


92^40' 


209 ., 


Tavoy, . 


Rft lATtl. 


14' 5' 


98° 10' 


208 M 


Moulmein, 


•ea leTel. 


16" 30' 


97° 37' 


176 „ 


Sandowy, 




18*'26' 


94-18' 


178 „ 


Akyab, . . 


•M level. 


20° y 


92** 64' 


IW « 


Daijeeling, . 


7000 


27° 3' 


88° 18' 


125,, 




Shores of WeHem India. 






Helfhi. 


17^43' 


74^16' 


VaU«f Baia. 


Mababaleshwar, . 


4600 


248 io. 


Attagh€rry. . 


2200 


1^26' 




1T0„ 




1740 


18° 30' 


74'°*30' 


168., 


Untraymallay, 
Papoolee, 


6000 


11° 30' 


76° 20' 


164 „ 


900 


18° 33' 


74* a' 


138 „ 


Angara Kandy, . 


Malabar Coast. 


9- 


76° 30' 


124 „ 


Cannanore, . 


Ditto 


12° 


T6°20' 

Digitized by V^jQO 


1«1 » 

Qle 



Phywdl Oeoffraphjf o/Hwdosian. 339 

Afmrag4 fall ofJRainr^Ai Som)i)ay for 30, and Oal^al^to *n4 
Madras for 8 years, near the level of the sea : — 



Januarj, 

March, 
April, 
M«iy, . 

Jane, . 

J^y, . 

Aagast, 

September, 

October, 

November, 

December, 



Sle X> 0.71 

2.00 JO O.^fi 

0.25 .0 1.10 

0.2fl .0 £.9ff 

5.00 ^ 4U{9 

1.86 22.13 12.74 

2.80 24.88 18.16 

3.30 16.77 16.82 

6.60 11.06 7.83 

9.40 1.26 4^ 

10.30 .0 .82 

8.20 .0* iW) 



Total, . 52.27 76.08 66.69 

Bemarkable Falls of Rain in India and other parts of 
ths World.'^At Genera, 25th October 1822, 82 inohes fell in 
twenty«-£imr hours ; at Flangurques, 6th September 1801, 14 
inches fell in eighteen hoars; on the 20th Afay 1827, 6 inches 
fell at Geneya in three hours ; at Perth, on the 3d August 
1839, four-fifths of an inch fell in half-an-hour ; on the 22d 
November 1826, nine^tenths of an inch fell at Naples in thirty* 
seven minutes.-^Forbes, Rep. Brit. As. 1840. 

In Jndia^^-^Ai Mahabaleshwar, in 1834, 802 inches fell in 
one hundred days ; on the 4th of October 1846» 10 inches fell 
at Ohittledrooj in twenty-four hours ; at Bombay, in 1844, 7^ 
inches fell in twenty'^our hours; 2 inches fell in seventy 
minutes on the 1st, 9.43 inches on the lOtb, and 12 inches 
on the 26th July 1849.— Sykes, Phil. Trans. 1850 ; R^. 
Brit. As. 1849. 

At Bajkote, on the 26th and 27th July 1860, 26 inches fell 
in twenty-four hours, and 35 inches in 36 hours ; 7 inches 
fell in one hour and a half at Ahmed. 

With this general review of the principal physical features 
and climate of India, we may next pass to some of the leading 
peculiarities of the ocean which surrounds it, and here I may 
perhaps be permitted to quote from what has already ap- 
peared in the Transactions of the Bombay Oeographical 
Society, a work so little known in this country, tliat there is 

* Occasional showers occur at Bombay sometimes all the year round, of which 
no account has been published in the Register. The majority of years are 
rainless from October to Jane. 
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not much risk of its having fallen beforehand in the way of 
the general reader. 

'< It is more than probable that besides the currents occa- 
sioned by the trade-winds, monsoons, and sets of the tides — 
we have a group of movements intermingled with these/' 
dependent mainly on evaporation. When it is remembered 
that on the western shore of the Arabian Sea, including in 
this the Red Sea and Persian Ghilf, from the line northward^ 
we have an expanse of coast of no less than 6000 miles, and 
a stretch of country of probably not less than 100 miles in- 
land from this, where the average fall of rain does not amount 
to four inches annually, where not one-half this ever reaches 
the sea, and where to the best of our knowledge, the eva- 
poration over the ocean averages at least a quarter of an inch 
daily all the year round, or close on eight feet annually, some 
idea of the enormous abstraction of water in the shape of var 
pour may be formed. On the assumption that this extends no 
further, on an average, than 50 miles out to sea, we shall have 
no less than 39 cubic miles of water raised annually in vapour 
from the northern and north-western side of the basin, which 
must be supplied from the open ocean to the south, or the rains 
on the east. The fall of rain on the western side of the ridge 
of the mountain chain from Cape Comorin to Cutch averages 
pretty nearly 180 inches annually, and of this at least 160 
is carried off to the sea : that on the Concan to 70 inches, of 
which probably 30 flow off to the ocean ; or betwixt the two 
over an area of twenty miles from the sea-shore to the Ghauts, 
and about 1200 miles from north to south, or an area of 
24,000 square miles in all, we shall probably have an ave- 
rage discbarge of nine feet, or close on forty cubic miles of 
water, — ^an amount sufficient, were it not diffused, to raise 
the sea on our shores three feet high over an area of 72,000 
square miles. 

The waters of the ocean cover nearly three-fourths of the 
surface of the globe ; and of the thirty-eight millions of miles 
of dry land in existence, twenty-eight millions belong to the 
northern hemisphere.* The mean depth of the ocean 

* Since the above was written, Lieutenant Walsh, of the United S^tetXavj, 
has Boanded to the depth of about six miles, and ia October XB&2, soundings 
were made in Lat. 46 49' S., long. 37'' 6' W., from on board Her Majesty's Ship 
Herald, with an American line, to the depth of 7706 fathoms, or above 7 miles. 
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is somewhere about four miles — the greatest depth the 
sounding line till of late has ever reached is five-and-a- 
quarter miles. The mean elevation of the land again is 
about one thousand feet — ^the highest point known to us 
is nearly as much above the level of the sea, as the 
greatest depth that has been measured is below it. The at- 
mosphere again surrounds the earth like a vast envelope : 
its depth, by reason of the tenuity attained by it as the super- 
incumbent pressure is withdrawn, is unknown to us, — but 
is guessed at somewhere betwixt fifty and five hundred miles, ' 
its weight and its constituent elements have been determined 
with the utmost accuracy. The weight of the mass is equal 
to that of a solid globe of lead sixty miles in diameter. Its 
principal elements are oxygen and nitrogen gases, with 
a vast quantity of water suspended in these in the shape of 
vapour ; and communicating with these a quantity of car- 
bon, in the form of fixed air, equal to restore from its 
mass many-fold the coal that now exists in the world. 
In common with all substances, the ocean and the air 
are increased in bulk, and consequently diminished in weight, 
by heat; like all fluids, they are mobile — tending to 
extend themselves equally in all directions, and to fill up 
depressions in whatever vacant spaces will admit them ; 
hence, in these respects, the resemblance betwixt their move- 
ments. Water is not compressible or elastic, and it may be 
solidified into ice, or vapourized into steam ; air is elastic — it 
may be condensed to any extent by compression, or expanded 
to an indefinite degree of tenuity by pressure being removed 
from it — ^it is not liable to undergo any change in its consti- 
tution beyond these, by any of the ordinary influences by which 
it is affected. These facts are few and simple enough — ^let 
us see what results arise from them. As the constant ex- 
posure of the equatorial regions of the earth to the sun must 
necessarily here engender a vast amount of heat, — and as 
his absence from the polar regions must in like manner pro- 
mote an infinite accumulation of cold, — to fit the entire earth 
for a habitation to similar races of beings, a constant inter- 
change and communion betwixt the heat of the one and 
cold of the other must be carried on. The ease and simpli- 
city with which this is efi*ected, surpass all description. The 

/Google 



Digitized by ^ 



M2 Dr George Buiti^eA^ 

airbented neartiieequator by tbeo?6itN>W6Pmguifl«Moeof the 
sun, 18 ezpaoded and lightened; it ascends into upper epaoe 
leaying a partial vacuum at the eurfoee to be enpplied from 
the regions adjoining. Two cnrrentg from the polee towards 
the equator are thus established at the surfMOt while the 
sublimated afar, diffusing itself by its mobility^ flows in the 
upper regions of space from the equator towards the poles. 
Two vast whirlpools are thus established, constantly carry- 
ing away the heat from the torrid towards tiie icy regicHts* 
and these becoming cold by contact with the ice, carry back 
their gelid freight to refresh the torrid zone. Did the earth, 
as was long beUeyed, stand still while the sun circled round 
it, we should have two sets of meridional currents blowing 
at the surface of the earth directly from north and south 
towards the equator, in the upper regions flowing back again 
to the place whence tiiey came. On the other hand were the 
heating and cooling influences just referred to to ce^»e,and the 
earth to fail in impressing its own motion on the atmosphere, 
we should hare a furious hurricane rushing round the globe 
at the rate of 1000 miles an hour — tornadoes of ten times 
the speed of the most violent now known to us, sweeping 
everything before them. A combination of the two influences, 
modified by the friction of the earth, which tends to draw Uie 
air after it, gives us the Trade- Winds — which sweep round 
the equatorial region of the globe unceasingly at the ^peed 
of from ten to twenty miles an hour : the aerial current, quit- 
ting the polar regions with the comparatively tardy speed from 
east to west imposed on it by the velocity due to ttie 70th 
parallel, is left* behind the globe, and deflected into an oblique 
current as it advances southward, till, meeting the current 
from the opposite pole near the equator, the two combine and 
form the vast stream known as the Trades,*— separated in two 
where the air ascends by the belt of variable winds and rains. 
Impressed with the motion of the air constantly sweeping its 
surface in one direction, and obeying the same laws of motion 
the great sea itself would be excited into currents similar to 
those of the air were it not walled in by continents, and sub- 
jected to other control. As it is, there are c<mstant currents 
flowing from tiie torrid towards the frigid zone, to supply 
the vast mass of vapour there drained off; while other whirl- 
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pools and ettiranis, Badu as the gigantio Golf Stream, eome io 
perfonn their part in th^ same gigantic drama. Tjbe cur- 
rent just named sweeps from the Cape of Oood Hope across 
the South Atlantio to the Gulf of Mexico, and by the Straits 
of the Bahamas. Here it turns to the eastwftt*d agaiui tra- 
Telling along the coast of America at the rate of firom forty 
to a hundred miles a day : it now stands once more across 
the Atlantic, and diyides itself into two branohes--<one finds 
its way into the Northern Sea, warming the adjoining waters 
as it advances, and turning back, most likely to form a second 
great whirlpool, rejoining the cnri^al stream near New- 
foundland. The main branch seeks the northern shores of 
Europe, and, sweeping along the coast of Spain and Portugal, 
irayels southward by the Azores to rejoin the main whirl- 
pool. The waters of this vast ocean river are to the north of 
the tropic greatly warmer than those around : the climate of 
every country it approaches is improved by it, and the Lap- 
lander is enabled by its means to live, and cultivate his barley 
in a latitude which everywhere else, throughout the world, 
is condemned to perpetual sterility. But there are other laws 
which the great sea obeys, which peculiarly adapt it as the 
vehicle of interchange of heat and cold betwixt those regions 
where either exists in excess. Water, which contracts re- 
gularly from the boiling point downwards, at a temperature 
of 40° has reached its maximum of density, and thence begins 
to grow lighter. But for this beneficent provision, the various 
recesses of the frozen ocean would be continually occupied with 
a fluid, at the freezing point, which the least access of cold 
would convert into one solid mass of ice. The non-conducting 
power of wat^, which at present acts so valuable a part in the 
general economy, so far from being a blessing would be a curse. 
No warmth could ever penetrate to thaw the foundations of 
the frozen mass — ^no water find its way to float it from its 
foundations, so that, like the everlasting hills themselves, 
rooted immoreaUy in its place^ every year addiog to its 
volume, the solid structure would continually advance to 
the southward, hermetically sealing the Polar Ocean, thus con- 
demned to utter desolation, and aiicroacfaing on the North Sea 
iteelf. Under existing circumstances, so soon as water is 
cooled down to 40"" it sinks to the bottom, and, still eight de- 
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grees warmer than ice, it attoeks the bases aad safu ike 
foundations of the icebergs — ^themsel^es gigaatio glaoiers 
which have fallen from the mountains into the sea. or whush 
have grown to their present size in the shelter of bays and 
estuaries, and by accumulations from above. Once foreed 
from their anchorage, the first storm that arises drifts them to 
sea, where the beautiful law which renders ice lighter tbaa 
the warmest water enables it to swim, and floats southward 
a vast magazine of cold to cool the tepid fluid which bears it 
along* — ^the evaporation at the equator causing a deficit, the 
melting and accumulation of the ice in the frigid zone 
giving rise to an excess of accumulation, which tends, 
along with the action of the air, and other causes, to institute 
and maintain the transporting current. These stupendous 
masses, which have been seen at sea in the form of church 
spires and Gothic towers and minarets, rising to the height of 
from 300 to 600 feet, and extending over an area of not iesa 
than six square miles, the mass above water being only one- 
tenth of the whole, are often to be found far within the tropics* 
A striking fact dependent on this general law, has just been 
brought to light ; there is a line extending from pole to pole 
at or under the surface of the ocean, where an invariable 
temperature of 39'''5 is maintained. The depth of this varies 
with the^atitude ; at the equator it is 7200 feet — ^at lat. 56"" it 
ascends to the surface, the temperature of the sea being here 
uniform throughout. North and south of this the cold water is 
uppermost, and at lat. TO"' the line of uniform temperature de- 
scends to 4500. But these, though amongst the most regular 
and magnificent, are but a small number of the contrivances 
by which the vast and beneficent ends of Nature are brought 
about. Ascent from the surface of the earth produces the 
same change in point of climate as an approach to the poles ; 
even undeT the torrid zone, mountains reach the line of 
perpetual congelation at nearly a third less altitude than 
the extreme elevation which they sometimes attain : at the 
poles, snow is perpetual at the ground, and at the different 
intervening latitudes reaches some intermediate point of con- 
gelation betwixt 1000 and 20,000 feet. In America^ from the 
line south to the tropics, as also in Africa, within similar lati- 
tudes, vast ridges of mountains covered with perpetual snow. 
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ran northward and southward in the dilution of the meri- 
dian right across the path of the Trade- Winds. A similar 
ridge, tiiough of less magnificent dimensions, traverses the 
peninsula of Hindostan, increasing in altitude as it ap- 
proaches the line, — attaining an elevation of 8500 feet at 
Dodabetta, and above 6000 in Ceylon. The Alps in Europe 
and the gigantic chain of the Himalayas in Asia, both far 
south in the temperate zone, stretch from east to west, and 
intercept the aerial current from the norths Others of lesser 
note, in the equatorial or meridional, or some intermediate 
direction, cross the paths of the atmospherical currents in 
every direction, imparting to them fresh supplies of cold, as 
they themselves obtain from them warmth in exchange ; in 
sU4ctness, the two operations are the same. Magnificent 
and stupendous as are the efiects and results of the water 
and of air acting independently on each other, in equalising 
the temperature of the globe, they are still more so when 
combined. One cubic inch of water when imbued with a 
sufficiency of heat, will form one cubic foot of steam — the 
water before its evaporation, and the vapour which it forms, 
being exactly of the same temperature, though in reality, in 
tiie process of conversion, 1700 degrees of caloric have been 
absorbed or carried away from the vicinage, and rendered 
latent or imperceptible ; this heat is returned in a sensible 
and perceptible form, the moment the vapour is converted 
once more into water. The general fact is the same in^he 
case of vapour carried off by dry air at any temperature that 
may be imagined (for down far below the freezing point 
evaporation proceeds uninterruptedly), or raised into steam 
by artificial means. The air, heated and dried as it sweeps 
over the arid surface of the soil, drinks up by day myriads of 
tons of moisture from the sea — as much indeed as would, 
were no moisture restored to it, depress its whole expanse at 
the rate of four feet annually over the surface of the globe. 
The quantity of beat thus converted from a sensible or per- 
ceptible to an insensible or latent state, is almost incredible. 
The action equally goes on, and with the like results, over 
the surfiace of the earth, where there is moisture to be with- 
drawn, as over that of the sea. But night, and the seasons of 
the year, cOme round, and the surplus temperature thus 
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withdrawn and stored away at the time it might hare piwre^ 
superfluous or inconvenient, is reserved, and rendered back 
so soon as it is required ; and the cold of night, and rigor of 
winter, are modified by the heat given out at the point of 
condensation, by dew, rain, hail, and snow. 

There Map% lu)wever, cases in which were the process of 
evaporation to go on witiiovt interruption and without limit, 
that order and regularity might be disturbed which it is the 
great object of the Creator apparently for an indefinite time 
to maintain, and the arrangements for equalizing tempe- 
rature, the equilibrium of saltness, be disturbed in certain 
portions of the sea, and that of moisture underground in the 
warmer regions of the earth. To prevent this, checks and 
-counterpoises interpose just as their services come to be re- 
quired. It could scarcely be imagined that in such of ottr 
inland seas as were connected by a narrow strait wilii Uie 
ocean, and were thus cut off from free access to its waters, the 
supply of ftresh water which pours into them from the rivers 
around, would exactly compensate the amount carried away 
by evaporation ; salt never rises in steam, and it is the pure 
element alone that it is drawn off. We have in such cases 
as the Black and Baltic seas an ezcessof supply over what is 
required, the surplus in the latter case flowing off throu^ the 
Dardanelles, in the former through the Great and Little Belts. 
The vapour withdrawn from the Mediterranean exceeds by 
a%ut a third the whole amount of fresh water poured into it ; 
the difference is made up by a current through the Straits of 
Gibraltar in the latter ;* and a similar arrangement, modified 
by circumstances, must exist in all cases where conditions 
of things are similar, — the supply of water rushing through 
the strait from the open ocean being in exact proportion to 
the difference betwixt that provided from rain or by rivers, 
and that required by the drain of vapour. Seas wholly iso- 
lated, such as the Caspian and the Dead Sea, attain in course 
of time a state of perfect equilibrium — their sur&ce becoming 
lowered in level and diminished in area, till it comes to be ex- 
actly of the proper size to yield in vapour the whole waters 



* Captain Smithes excellent work on the Mediterranean, pnblished since the 
ftlH>Te WM written, throws much Yalaable light oti aU these sitbjects. 
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poured in. The Dead Sea, before attaining this condition ef re- 
pose^ has sunk tUrteen hundred feet below ike Mediterranean! 
the Caspian about one-fourth of this. Lakes originally salt^and 
which to all appeu-ance are no more than fragments severed 
from the 0ea by the earthquidte or Tolcanot, and which have no 
limr orrsin supplies whatever, in process of time dry up and 
leave a mass of rock salt in their former basin. Such is the 
formation in progress in the Lake Assal, in north-eastern 
Africa, nearly five hundred feet below the level of the sea, 
its waters having been this much depressed by evapora- 
tion, having now almost altogether vanished, one mass of 
salt remaining in their room. As it is clear in a case such 
as that of the Mediterranean, that where salt water to a large 
extent was poured in, and fresh water only was drawn off, a 
constant concentration of brine must occur, the proposition 
was laid down by the most distinguished of our geologists, 
and long held unquestionable, that huge accumulations of 
salt, in mass larger than all that Cheshire contains, were 
being formed in its depths. The doctrine, eminently impro- 
bable in itself, is now met by the discovery of an outward 
under current, in all likelihood of brine. It is matter of 
easy demonstration, that without some such arrangement as 
this, the Eed Sea must long ere now have been converted in- 
to one mass of salt, its upper waters at all events being 
known in reality to differ at present but little in saltness 
from those of the Southern Ocean. The Bed Sea forms an 
excellent illustration of all kindred cases. Here we have 
salt water flowing in perpetually through the Straits of 
Babelmandeb to furnish supplies for a mass of vapour calcu- 
lated, were the sif ait shut up, to lower the whole surface of 
the sea eight feet annually, — and even with the open strait, 
to add to its contents a proportionate quantity of salt. But 
an under-current of brine, which, from its gravity, seeks the 
bottom, flows out again to mingle with the waters of the 
great Arabian Sea, where, swept along by currents, and 
raised to the surface by tides and shoals, it is mingled by the 
waves through the other waters which yearly receiving the 
enormous monsoon torrents the Concan and the Ghauts supply, 
become diluted to the proper strength of sea water, and 
rendered uniform in their constitution, by ihe agitation of 



Digitized by 



Google 



348 Dr George Buist on the 

the storms which then prevail. Flowing back o^gBon iipsf 
the coasts of India, where they are now in excess, to those 9ijf 
Africa, where they suffer from perpetual drainage, the san^e 
round of operations goes on continually ; and the sea, with all 
its estuaries and its inlets, retains the same limit, and 
nearly the same constitution, for unnumbered ages. A likc^ 
eheck prevents on shore the extreme heating and desiccation 
from which the ground would otherwise suffer. The earth is 
a bad conductor of heat ; the rays of the sun which enter its 
surface, and raise the temperature to 100 or 150°, scarcely 
penetrate a foot into the ground ; a little way beneath, the 
warmth of the soil is nearly the same night and day. The 
moisture which is there preserved free from the influence 
of currents of air, is never raised into vapour ; so soon'as the 
upper stratum of earth becomes thoroughly dried, capillary 
action, by means of which all excess of water was withdrawn, 
ceases ; and even under the heats of the tropics, the soil 
two feet down will be found on the approach of the rains 
sufficiently moist for the nourishment of plants. The 
splendid flowers and vigorous foliage which burst forth in 
May, when the parched soil would lead us to look for nothing 
but sterility, need in no way surprise us ; fountains of water 
boundless in extent, and limited in depth by the thickness of 
the soil which contains them have been set aside, and sealed 
up for their use, beyond the reach of those thirsty winds or 
burning rays which are suffered only to carry off the liq^uid 
which is superfluous and would be pernicious if left, removing 
it to other lands where its agency is required, or treasuring it 
up in the crystal vault of the firmament, as the material of 
clouds and dew, — and the source, when the fitting season 
comes round again, of those deluges of rain which provide for 
the wants of the year. 

Such are some of the examples which may be supplied of 
general laws operating over nearly the whole surface of tlie 
terraqueous globe. Amongst the local provisions ancillary to 
these, are the monsoons of India and the land and sea-breezes 
prevalent throughout the tropical coasts. When a promon- 
tory such as that of Hindostan intrudes into the region of the 
trade- windsy the continuous western eurre&t in iniemipted, 
and in itti room appear alternating currents frtta tli# north- 
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east and south-west, which change their direction as the 
sun passes the latitude of the place. On the Malabar Coast, 
as the sun approaches from the southward, clouds and 
Tariable winds attend him, and his transit northward is in a 
week or ten days followed by that furious burst of thunder 
and tempest which heralds the rainy season. His southward 
transit is less distinctly marked ; it is the sign of i^proach- 
ing fair weather, and is also attended by thunder and storm. 
The alt^nating land and sea-breezes are occasioned by the 
alternate heating and cooling of the soil, the temperature of 
the sea remaining nearly uniform. At present, when most 
powerfully felt, the earth by noon will often be found to have 
attained a temperature of 120^ while the sea rarely rises 
above 80''. The air, heated and expanded, of course ascends, 
and draws from the sea a fresh supply to fill its room ; the 
current thus generated constitutes the breeze. During the 
night the earth often sinks to a temperature of 50^ or GO'", 
cooling the conterminous air, and condensing in the form 
of dew, the moisture floating around. The sea is now from 
16° to 20° warmer than the earth, — ^the greatest difference 
between the two existing at sunrise ; and in then rushes the 
air, and draws off a current from the shore. 

We have not noticed th& Tides, which, obedient to the sun 
and moon, daily convey two vast masses of water round the 
globe, and which twice a month, rising to an unusual height, 
visit elevations which otherwise are dry. During one-half of 
the year the highest tides visit us by day the other half by 
night : and at Bombay, at springs, the depths of the two dif- 
fer by two or three feet from each other. The tides simply 
rise and fall in the open ocean, to an elevation of two or three 
feet in all; along our shores, and up gulfs and estuaries, 
they sweep with the violence of a torrent, having a general 
range of ten or twelve feet, — sometimes, as at Fundy in 
America, at Brest and Milford Haven in Europe, to a height 
of from forty to sixty feet. They sweep our shores from filth, 
and purify our rivers and inlets, affording to the residents of 
our islands and continents the benefit of a bi-diumal ablution, 
and giving health and freshness and purity wherever they 
appear. Obedient to the influences of bodies many millions 
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of milee remored from them^ tkeir sobjeoiioD is not the lear 
complete ; the vM»i yolame of water, capaUe of craribing by 
its weight the most stupendous barriers tiiat oan be opposed 
to it, and bearing on its bosom the navies of Ae world, ha^ 
petoously rushing against our shores^ gently stc^s at a givieft 
line, and flows back again to its place when the word goes 
forth— "* thus far shalt thou go, and no farther ;" and that 
which no human power or contrivance could have r^>el]ed, 
returns at its iqipointed time so regulaiiy and surely, tiiat 
the hour of its approach, and measure of its mass, may be 
predicted with unerring certainty centuries beforehand. The 
hurricanes which whiri with such fearful violence over the 
surface, raising the waters of the sea to enormous elevatioas, 
and submerging coasts and islands, — attended as they are by 
the fearful attributes of thunder and deluges of rain, — seem 
requisite to deflagrate the noxious gases which have aeeo^ 
mulated — ^to commingle in one healthful mass the poUotcd 
elements of the air, and restore it fitted for the ends designed 
for it. It is with the ordinary, not with ihe eacoepttono)^ 
operations we have at present to deal, and the laws which 
rule the hurricane form themselves the subject of a tMatiaeL. 

We have hitherto dealt witii the sea and air,--*the one 
the medium through which the commerce of all aations is 
transported, the other the means by which it is moved idong,^^ 
as themselves the great vehicles of moisture, heat, and cald^ 
throughout the regions of the world— the means of securiog 
the interchange of these inestimable commodities, sa &Mk 
excess may be removed to where deficiency exists, defieieney 
substituted for excess, to the unbounded advantage of alt 
We have selected this group of illustrations for our views, be* 
cause they are the most obvious, the most simple, and the 
most intelligible and beautiful, that could be chosen. Short 
as our space is, and liu*gely as it has already been trenched 
upcyn, we must not confine ourselves to tiiese. 

We have already said that the atmospbete fbrms a 
spherical shell surrounding the eartii to a depth which is 
unknown to us by reason of its growing tenuity, as it is- re- 
leased from the pressure of its own superincumbent masa. 
Its upper surfiEtce cannot be nearer to us than 4^, and «eaa 
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f9oai*cely be more remote than five hundred miles* It ear* 
roands tm on all sides, jet tte see it not: it ptesMS on 110 iritii 
a load of fifteen potmds on ererj square inofa of surface of our 
bodies, or ft>oiii seventy to one hw^ed tons on u» all» yet we do 
not so mueh as feel its weight. Softer than tiie finest down*— ^ 
more impalpable than the finest gossamer^-^it leaves the 
cobweb undisturbed, and scarcely stirs the slightest flower 
that feeds on the dew it supplies ; yet it bears the fleets of 
nations on its wings around the world, and crushes the most 
refractory substances with its weight. When in motioa, its 
force is sufi&cient to level the most stately forests and stable 
buildings with the earth — to raise the waters of the ocean' 
into ridges like mountains, and dash ihe strongest ^ps to 
pieces like toys. It warms and cools by turns the earth and 
the living creatures that inhabit it It draws up vapours 
from the sea and land, retains them dissolved in itself or 
suspended in cisterns of clouds, and throws tiiem down 
again as rain or dew when they are required. It bends the 
rays of the sun from their path to give us the twilight of 
evening and of dawn — it disperses and refracts their various 
tmts to beautify the approach and the retreat of the orb of 
day. But for the atmosphere, sunshine would burst on us 
and fail us at once — and at once remove us from midnight 
dai%BeBs to the blaze of noon. We should have no twilight 
to soften and beautify the landscape — no clouds to fihade us 
from the scorching heat» — but the bald earth as it revolved 
on its axis would turn its tanned and weathered front to the 
full and unmitigated rays of the lord of day. It afibrds the 
gas which vivifies and warms our frames, and receives into 
itself that which had been polluted by use, and is thix^wn off 
as noxious. It feeds the flame of life exactly as it does that 
of the fire-*^it is in both cases consumed, and adbrds the food 
of consumption — in both cases it becomes combined with 
charcoal, which requires it for combustion, and is removed by 
it when thk is over. '* It is only the girdling encircling air,'' 
says a writer in the North British Review^ " that flows above 
and around alU that makes the whole world kin. The car- 
bonic acid with which to-day our breathing fills the air, to- 
morrow seeks its way round the world. The date-trees that 
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grow round the fialls of the Nile will drink it in by Uieir 
leaves ; the cedars of Lebanon will take of it to add to their 
stature ; the cocoa-nnts of Tahiti will grow rapidly upon it ; 
and the palms and bananas of Japan will change it into 
flowers. The oxygen we are breathing was distilled for us 
some short time ago by the magnolias of Susquehama^ and 
the great trees that skirt the Orinoco and the Amazon — ^the 
giant rhododendrons of the Himalayas contributed to it, and 
the roses and myrtles of Cashmere, the cinnamon tree of 
Ceylon, and the forests older than the flood, buried deep in 
the heart of Africa far behind the Mountains of the Moon. 
The rain we see descending was thawed for us out of the 
icebergs which have watched the Polar star for ages ; and the 
lotus lilies have soaked up from the Nile and exhaled as va- 
pour snows that rested on the summits of the Alps.'* *' The 
atmosphere,'*' says Maun, " which forms the outer surface of 
the habitable world, is a vast reservoir, into which the supply 
of food designed for living creatures is thrown,— or, in one 
word, it is itself the food in its simple form of all living 
creatures. The animal grinds down the fibre and the tissue 
of the plant, or the nutritious store that has been laid up 
within its cells, and converts these into the substance of 
which its own organs are composed. The plant acquires the 
organs and nutritious store thus yielded up as food to the 
animal, from the invulnerable air surrounding it." fiut 
animals are furnished with the means of locomotion and of 
seizure — ^they can approach their food, and lay hold of and 
swallow it ; plants must await till their food comes to them. 
No solid particles find access to their frames ; the restless 
ambient air, which rushes past them loaded with the carbon, 
the hydrogen, the oxygen, the water — everything they need 
in shape of supplies, — is constantly at hand to minister to 
their wants, not only to afibrd them food in due season, but 
in the shape and fashion in which alone it can avail them. 
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On (he Parageaetic Relations of Minerals. 

(Conti]^ed from page 162.) 

X. Antimony Formation. — The principal, and, for the 
inoBt part, sole representative of this formation, is antimonite. 
With regard to the periods of formation, of which there may 
be seyeral, it may be regarded as certain that it is more re- 
cent than the argentiferous and auriferous quartz, and an- 
terior to the fluo-barytic formations. It is indeed stated to 
occur likewise in the clinoedritic formation. Its bedding is 
quartz, rarely ever absent. 

It is a remarkable circumstance that antimonite has al- 
ways been found to contain at least a trace of gold. In 
some localities the proportion is sufficiently large for extrac- 
tion, and even metallic gold is sometimes associated with it. 
The antimonial minerals by which it is accompanied are 
kermes, zundererz, berthierite, zinkenite, plagionite, wolfs- 
bergite, &c. Galena and blende are likewise associated with 
it sometimes. Barytite occurs frequently implanted. 

The lodes at Wolfsberg (Harz) probably present the great- 
est variety of constituent minerals, but scarcely anything is 
known of their order of succession. 

XI. Manganese and Iron Formation. — ^Hematite, specular 
iron, and more rarely common brown hematite, are frequently 
associated with the manganese oxides, especially pyrolusite* 
which is pseudomorphous, partly after manganite, partly but 
less frequently after polianite. In some instances the man- 
ganite and polianite have been found in their normal state^ 
In addition to these occur psilomelan, more rarely braurite 
and hausmannite. The pseudomorphs after all of these 
minerals are very numerous. At Laisa (Hesse Darmstadt) 
there occurs very fine pseudomorphous pyrolnsite after man- 
ganite ; and it would appear that in some instances psilome- 
lan has been converted into pyrolusite, and that the man- 
ganese in black, reniform masses, compact and without 
lustre in the interior, are of this nature. 

In Saxony the association of iron and manganese oxides 
appears to indicate that the former were first precipitated. 
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The iron oxides then contain at least traces of roangiMieBe, 
while the manganese oxides are ft*ee (torn iron. This faet 
is in accordance with the chemical fact, that when a solution 
of iron and manganese peroxides is treated witii ammonia, 
the iron is first precipitated. Howewr, at ibe Thuringer 
wald, hematite appears to follow manganese oxides, but this 
may be connected, in some manner, with the subsequent dis- 
locations which the lodes have suffered. 

There are many lodes in which iron oxides or manganese 
oxides occur separately. They appear in Saxony to be iden- 
tical with amethyst lodes, in which manganese or iron oxides 
occur. 

This formation is closely connected with barytite, and it is 
known that baryta is present in most ores of manganese. 
However, the barytite is always implanted upon the manga- 
nese, and for tiiis reason it will be treated of in the next 
section. Barytite has been observed implanted upon hema- 
tite, which occurs, on the other hand, above flnorite and 
calcite, as do manganese oxides above calcite, although indeed 
the former presence of these spathic]minerals may only be in- 
dicated by pseudomorphs. The paragenesis of manganese 
oxides with calcite is remarkable. Pyrolusite and varvieite, 
which have originated from manganite, occur pseudom(n*ph- 
ous after calcite, the apices of the scalenoedrous stiU con- 
sisting of calcite, and the metamorphosis may easily be seen 
to have originated from the saalbands. 

It would seem that this formation belongs to nearly, if not 
the same period as the fluo-barytic, barytite appearing as 
the latest member ; but a closer acquaintance with the fbr- 
mation must decide this point. 

The most recent rock in which the manganese and iron 
formation occurs is phonolite. 

The general peculiarities of the lodes of this formation are 
as follow : — 

1. Sulphurets are almost altogether absent. 

2. Pseudomorphs are more numerous here than in any 
other formation. It may without exaggeration be said that 
there is not any manganese lode in which at least one kind 
of metamorphosis has not taken place. The nMijorHy of 
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mftngAP^ae minerals are pgeudomorphoiia, and the iron 
minerals are likewise rich in psendomorphs. 

S. A certain simplicity in the substances contained in these 
lodes is obvious. The reason has yet to be ascertained wh^ 
the more valuable metals are almost altc^ether wanting, 
and why the lodes of other formations are poor in ore in the 
neighbourhood of manganese iron lodes,]as at Johanngeor- 
genstadt ; and there is reason to believe that an examina- 
tion of this phenomenon would lead to interestiDg results* 

XII. Fluo-barytic Formation. — ^This formation, when con- 
sidered in conjunction with the minerals imbedded in it, is 
certainly inferior to none in either technical or scientific in- 
terest. For convenience sake, it will be better to overlook at 
first the occurrence in it of useful ores, a proceeding which is 
also justified by the fact, that many lodes of considerable 
magnitude belonging to this formation are known, in which 
no traces of either of those minerals have been found. 

The great distribution of the minerals constituting this 
formation becomes more strikingly 'apparent, when- it is re- 
membered that they are found here and there, covering most 
of the formations previously mentioned, and that they serve as 
support for five of the following formations. It might indeed 
be advantageous to class all the known lode formations as, 1, 
Those older than the fluo-bary tic ; 2, Those contemporaneous 
with ; and 3, Those which are more recent than it. 

The two most important minerals of this formation are, as 
its name indicates, fiuorite and barytite. In most of the lodes 
of this formation they may be regarded as constant associates. 
However they do occur apart, and this is true more especially 
of the barytite. 

The largest known lode of fiuorite is that at Liebenstein 
(Meiningen), called the Flossberg, and traversing zechatein. 
Barytite lodes are often very large, for instance in Saxony, 
and likewise very numerous. MilUer enumerates 1052 known 
in the Erzgebirge through mining operations, and probably 
this number is insignificant compared with that of the lodes 
whioh are unknown. 

In some instances coelestine occurs together with bai'ytite, 
or as its substitute. 
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' Amon^ tbe earbonite» belongiag to tU» forouitiKKi 0i»y W 
named, as most important^ pearl-spar, the lightest of th^ bo* 
called browB sptir s, and taotokm^ oharaieterified by its fair great- 
er densiil^. It is much to be desired that thie^ two muieral% 
so interesting as regards tbe geognosy o€ lodes^ should be ejt- 
MRined ebemieaUy. Tbe analyses of brown ^wr# are indeed 
numerous, but in the absence. of data for tbe angles and den* 
sities^ they are comparatively yaloeless to the mineralogtst. 
When associated with barytite, the former of these minerals 
is seated under, the latter i^n it. Chalybite and some 
yarieUes of calcite aj« likewise frequent associates* On the 
contrary, witherite, strontite, alstonite, barytocalcite, and 
neotype occur but rarely, and only in particular limited lo* 
calities. Pinguite, chloropal, and hyposiderite, must be re- 
garded as altogether sporadic, and rare productions of recent 
date. 

Quartc again is frequent, pertly as the bedding of the for- 
mation, more frequently as a subsequent production ; in the 
latter case constituting a large number of pseudcnstiorphs. 

Even the barytite presents, although rarely, impressions 
of crystalline minerals immediately antecedent to it, shewing 
that the formation of barytite was here and there oonaeeied 
with tbe destruction of previously existing minerals. 

Fluorite and barytite have been decomposed even still more 
frequently. These two minerals, and likewise the implanted 
calcite, have been removed, particularly during and still more 
after the formation of the more recent quartz. Henoe origi- 
nate tbe extremely numerous quartz and homstone pseodo- 
morphs alter those minends. They are partly incrustation, 
partly replacement pseudomorphs, sometimes both. The 
numerous tabular impressions in tiie quartz and galena of 
Andreasberg (Harz) shew dearly that barytite onee existed 
there in great quantity, although at the present time not a 
partide is to be found, and baryta occurs there cmly in ilie 
homMone of the mcHre recent zeolite formation. In the Kur- 
pnng Friedrich August mine at Freiberg, the barytite has 
partially disappeared, and pseudomorphous ^piarte ooonpies 
its place. Witherite produced by the alteration of barytite, 
is of rare occurrence, and in all probability owed its origin. 
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like the a{4aite predviced from gypsmn, to strMtms of ear* 
borne acid. 

In no other fotmation are repetltiotiB of ibe same comtti* 
tuonts so nnmeroas as in' ibis ; three or fonr are frequent, 
and in the Beicher Seegen mine at Saobsenbcirg, peari^i^ar^ 
barytite, and tautoklin, are repeated at one place tirenty^'two 
timeS) without a Testige of ore. 

The minerals occurring in the flno<^bej'7tic lodes will be 
considered under the head of the following foliations, with 
tiie exception of the iron pyrites, because here this mineral, 
whether alone or associated with others, alwi^s presents a 
characteristic chemical feature — ^it is arseniferous. It is highly 
probable that iron pyrites very generally contains arsenic, 
although in too small a proportion to be easily recognised. 
Fritzsche likewise found in the pyrites of this formation, co- 
balt and nickel to the amount of 1 per cent. On the contrary, 
pyrites occurring imbedded or disseminated in slate and 
otiier rocks, gave no indications of arsenic. Even iron pyrites 
locally implanted upon arsenical pyrites in old formations 
gave no sign of arsenic. 

The question of the origin of tiie barytite contained in the 
lodes naturally suggests itself. When it is remembered that 
this mineral is almost always accompanied by sulphurets 
and arseniuretSy which can only haTe been derived from the 
interior of the earth, we perhaps cannot do otherwise than 
assume that its source was the s^me. Sut in what state 1 
Certiunly not as a melted mass, scarcely as an aque<^us solu- 
tion. IH*ofessor Breithaupt is disposed to consider that it 
was introduced into the lodes as su1phm*et of barium* and 
subsequently oxidised, and believes &e probability that the 
interior of the earth consists chiefly of metallic aulphurets 
to be a sufficient ground for this cqpinion. 

XIII. Latw^ Cobalt and Nickel Formation^ Gnmp A. — 
The constituenis of this formation at SeUadming (Styrsa), amd 
Oberwallis(SwitM(rland),are^-I. The variety of retbmckelkies, 
whose <q>ecifio gravity is 7*8, always containing a small per- 
centage of ai^hur, and probably constituting a distinct Mge- 
eies. 2w That variety of niokel-glance called gersderfiteor 
stirian^ True spiescobalt, metallic arsenic, and even ai»e- 
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Btoftl n^ritoi, are said to ooeur at SoUadming. If tiMi lutier 
nnuHtal is really present^ it maj perfaapft indieate Hadk the 
bde is of very remoite date* Oaldte is a reeent membeF. 

Judging irom the little Imown of a cobalt and niekel fi^- 
mation in the Pyrenees, it is not improbable tibat it dumld 
be inoladed under this group. 

€hnytJBp B occurs principally in the Saxon Voigtlmnd, ibe 
Harz, Nassau, Hungary, and MissonrL It is principally 
imbedded in spathic iron, and oaa scarcely be regarded as 
other than sporadic. Nickel is more abundant than cobalt. 

The lodes of this group present in a marked manner the 
peculiar characters of these deposits ; their saalbands inter* 
sect the rock, especially when it has a schistose structure. 
The principal minerals are linneite and the less dense varie- 
ties of nickel-glance, amoibite, and gray nickelkies. Although 
galena is sometimes found, the other members of the pyritic 
formation — zinc-blende and arsenical pyrites — are entirely 
absent. 

With regard to the succession of pyritic arseniurets «id 
sulphurets in general, the same unifcnmity obtains, whidi is 
more prominent in the third group of this formation. 

1. The mono-arseniurets have been formed prior to the 
binarseniurets, and it has already been pointed out that this 
is the case with sulphurets. 

2. The arseniurets have been formed before the sulj^urets. 
Group 0. — Perhaps the purest cobalt minerals occur at 

Schneeberg and Allemont ; at other places nickel minerals 
preponderate; and probably there is in general a greater 
quantity of nickel than of cobalt. The association of mine- 
rals containing gold and silver may serve to chaiucterize this 
group. 

Spathic iron seldom occurs as the bedding ; and when it 
does there is an approximation to the previous group. Bary- 
tite is particulariy characteristic, althoc^h sometimes its 
existence is only indicated by pseudomorphs, it having been 
removed during, or rather after, the subsequent formation of 
quarts. This quartz contains traces of cobalt. It may in 
general be assumed that the more abundant the later qiutrtz 
above heavy spar, the more the latter has been removed. 
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Siill ibe bedding of hesvy dpor is not always yrmhmg, eren 
at Sohneeberg, and iben the ajarifienoas and argenttfierous 
minerals are generallj associated with it. Calcite has like- 
wise frequently been decomposed dnring tke formatmi of 
quarts, wbioh is often pseudomorphous after it, and these 
pseudomorphs sometimes present regular twins, in which one 
primary rhombohedron of quartz is joined parallel to the 
plane — ^ R of the calcite crystal 

M oreoyer, titie lode quartz in this formation is always dif- 
ferent from the rook quartz, — ^the latter having a fatty, the 
former a Titreous lustre ; sometimes also being in tibe form of 
ameiiiyst. The presence of quartz older than barytite, as 
well as the association of quartz in general, distinguishes 
this group from the preyious and following group, from 
which quartz is entirely absent. 

Group D. — ^Although verylittk is known of the occurrence 
of cobalt and nickel in the rocks of the coal formation, it 
still appears desirable to call attention to the fact. Ootta 
states that at the Begenberg (Ootba) asbolan occurs in lodes 
in carboniferous sandstone, so frequently as to admit q£ being 
worked advantageously. 

At Bookwa (Saxony) there was found, a few years since, 
upon ranall lodes in the upper pitch coal-seams, erythrine, 
— a mineral which must always be regarded as a product 
of decomposition ; and as iron pyrites, copper pyrites, ga- 
lena^ and zinc-blende, likewise occur in lode fissures of the 
coal*seams of Saxony, it is very probable that this erythrine 
has originated from some pyritic mineral oontaining an es- 
sential admixture of cobalt and arsenic. However insignifi- 
cant this phenomenon may be, it neverthelesB gives a hint as 
to the date of the formation in question. 

Group E. — The lodes belonging to this group are situated 
in cupreous slate, and the overlying members of the zech- 
stein. If greywacke, day-slate, or granite, lie immediately 
under the zechstein, cupreous slate and old red sandstone 
being wanting, the lodes continue productive, although to an 
inconsiderable distance, in the older ro<d(8. When the lodes 
bear barytite, they extend to some depth, but are unproduc- 
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tive. They do not bear ore either in the old red sandstone or 
((be sdiistose rocks, except when covered by the zechstein. 

It may perhaps be assumed that a sudden eruption of 
substances containing metals, especially copper, took place 
in the sea from which the cupreous slate and other members 
of the zechstein were deposited, and undoubtedly from lode 
fissures. The contorted position of the fish in the cupreous 
slate is a sufficient evidence of their sudden death. A si- 
milar opinion was already entertained by Werner ; but the 
metallic substances with which the sea was impregnated 
were not precipitated at once, and probably not entirely 
until the formation of zechstein was completed. In several 
parts of this series — ^for instance, at the south-western 
Rothenberge — ^to nearly 150 feet above the cupreous slate, 
nodules, and disseminated masses of copper pyrites, are 
found, which have been partially converted into malachite 
and brown iron ochre. If, then, cupreous slate is of sedi- 
mentary origin, still the copper, silver, and other metals pre- 
sent in it, have been derived from eruptions through lode 
fissures. If there were any clue to these lodes, it is probable 
that they will be found to yield rich supplies of ore. 

The true primitive cobalt and nickel minerals usually occur 
in lodes called " riicken,** because they are almost always con- 
nected with elevation or depression of the sedimentary rocks, 
partly in cupreous slate alone or in weissliegenden, or when 
it and the old red sandstone are wanting, somewhat lower 
down in the slate rocks ; partly, but generally only for short 
distances, in the upper zechstein. The vertical height of the 
lodes is consequently in many cases very limited. Although, 
in some districts where this formation exists, the occurrence 
of the minerals above the cupreous slate is unknown, it is 
certainly the case near Saalfeld. But under all circumstances, 
where the lodes are continued in the rothliegenden or schis- 
tose rocks, they are wholly unproductive where the covering 
of zechstein is wanting. 

Although no true cobalt or nickel minerals are found 
even in cupreous slate, when it has no *^ riicken,'' still there 
is at Saalfeld, sometimes in the delicate fissures parallel to , 
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the planes of stratificatioo, a coating of erjthrine, togftthep 
with malachite and cheasylite; moreover, cobalt ha& been 
detected by analysis as one among the nmnerous ingredients 
of this slate. Vanadium has likewise been met with recently 
in the Mansfeld slags ; it has probably originated from some 
cupreous mineral^ in which it existed as a substitute of anti- 
mony or arsenic. 

Friesleben expressly states that cobalt and luckel minerals 
occur less in cupreous slate itself than in the riiclen, — Le, 
in the lodes traversing it, or when actually in the slate, in the 
immediate proximity of these riicken. 

All these circumstances render it probable that the con* 
tents of the lodes called '^ riicken'' have been formed by la- 
teral secretion, the more so as they do not extend downward 
to any depth. A direct ascension is thus out of the question 
here. Quartz would, in such a case, have been brought up 
from the granite and greywacke slate, but there is no trac^ 
of quartz or of silicates. It is not improbable that the car- 
bonaceous matter of the cupreous slate has chiefly contri- 
buted, by reduction, to the formation of the pyritic minerals, 
containing also cobalt, nickel, and arsenic. 

Asbolan, or black erdcobalt, is one of the minerals which 
contains cobalt with traces of nickeL This occurs in the 
lodes above the cupreous slate ; in zechstein, which is espe- 
cially rich in hydrated oxide of iron ; indeed^ the lodes which 
bear it do not even extend into the cupreous slate, and ap- 
pear to be fissures formed by drying, with which zechstein 
abounds. It has been found by experience that the asbolan 
near Saalfeld decreases as the cupreous slate is approached. 
The stalactitic form, and the considerable percentage of 
water in asbolan, may perhaps be evidence in favour of its 
being an infiltration product. The large quantity of manga- 
nese in asbolan may be accounted for by the fact, that the 
spathic iron, from which the hydrated oxide of iron has prin- 
cipally originated, contains manganese. 

As might be expected, the group in question of the cobalt 
nickel formation, is not deficient in the associates of cupreous 
minerals. In the Mansfeld district they are not very abun- 
dant on the riicken in cupreous slate and wiesliegenden, still 
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ooppMTglaiice occurs, and m a rarity $ d^gotiiU. At Safelflld 
the oopr^oft miMrals oecor in tbe lode», eiq«ciaHy abore 
the capreooa tlate, aod even when this is i^Hpnt ; bscame, 
as has been stated, the beds of zechstehi are partially im- 
pregnated with eopreoos minerals ; rich depomts of fahleras, 
coi^r pyrites, and baryttte, together with the nasserocw 
prodaets of these minerals, have been found here in sedistelm 
The fahlerz generally contains cobalt, a ftkct which aocooatfl 
for the efflorescence of erytihrine from it ; the meet ttsaal de* 
rivative is, however, the eo^called forraginons copper green. 
Erythrine has been fonnd upon fohlerz, and indeed i:qpon 
the crystal planes, where they i^pear somewhat decomposed, 
withoat any other minei'al containing cobalt being yisible 
among its associates. Bndi fahlerz contains eyen some ar« 
senie. Still it is stated that rotindckelkies and spiess-eobalt 
have been met with in lodes at a considerable elevsthm 
above the cupreons slate. But all the minerals with a me^ 
tallic lustre here mentioned are known to occur at Saalfeld 
in lodes, in cupreous slate, or immediately beneath it, the 
latter especially at Kaulsdorf. 

According to Friesleben the cupreous slate, especially at 
Mansfeld, appears to be richer near the riicken ratlier than 
otherwise. This fact may be regarded as a furAer proof 
that the metallic substances have generally accumulated 
towards the rCLcken. 

Barjrtite as a lode sub«^Ance, is a very constant associttte^ 
at all depths ; but it is remarkable that it is always more tg- 
cent tiian the fahlerz, and older than the pyritic minerals con^ 
taining cobalt and nickel. For this reason, perhi^, the 
fohlerz is wanting in the riicken of copper — slate, and weiss^ 
liegenden, heavy spar being there the oldest member. Oalc^ 
spar and arragonite i^)pear as more reeent members, and it 
is only in some fow instances that there is a second g^nera^ 
tion of copper pyrites, almost solely in very small crystals 
upon the calc^spar. In the immense and long- worked 
defK>stts of brown iron ore at Konitz, Kiimsdorf, and Saalfeld, 
which belong to the zechstein, and have, perhaps, entirely 
originated from spathic iron, as is hwlicated by the freejwetit 
pseudomorphs, and the association of compact and froiHy 
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Wfld^*4be mmally meessorjr derivatives of ihis mifteral^^** 
b«rytUe ifii» in all iiM»iaQces,iiiore reeentthaa spattue iron o^ 
b]!Owii iron ore^ and lies in mtmerouB veins in them. 

The &Uera and eof^p^ pyriteB belong only or priitcq[)ally 
to lodeK in zeohet^ above the enpreoos alivte, and the fah* 
len hsm most likely not often been found without a covering 
of heavy spar. Here, as in all oUier formations^ it has been 
found that it is richer in silver when aocompanied by little 
or no copper pyrites. The galena, wlueh occors very 
rarely indeed, may perhaps be referred to the same date as^ 
the fahlerz. If, then, the barytite is taken as ttie boundary, 
two formations must be distinguished in the lodes^-— that of 
fahlerz and that of cobalt and niekel minerals, even although 
they may be very closely connected. This distinction is 
supported by the circumstance that barytite has not been 
deposited upon the first formation until after the fahlerz has 
suffered decomposition. Consequently, the constituents of 
the ft^lerz must have first been set in moticm, and those of 
the cobalt and nickel minerals afterwards. 

Sometimes the minerals whose formation has preceded 
that of the barytite are mixed up together with those which 
have been formed subsequently, partly in a fractured statei 
and even so-called spheroidal nuusses are found ; phenomena 
which undoubtedly indicate violent disturbances of the lodes* 
At the Neidhammeler-zuge, near Saalfeld, fragments of fer- 
ruginous zechstein are surrounded by fahlerz, copper 
pyrites, barytite, and then the numerous decomposition pro 
duetSt ferruginous copper green, copper lazure, malachite, 
erythrine, kupferschaum, &c. Yellow and brown eaortby 
cobalt and cc^per — ^manganese ore likewise occur here, — and 
these originated either from the hardening of mud, or are de* 
composition products, — and ochery hydrated oxide of iron^ 
impregnated with oxide of cobalt. Even metallic copper has 
in son^ riure instances been found in spike-shaped distorted 
crystals, entirely surrounded by brown iron ochre. 

In the rucken of Schweina and GlUcksbrunn spies cobalt 
is the only abundant primitive mineral of the cobalt nickel 
formation; rotbnickeUdes with chloanthite is raare. £is- 
mntb appears to be entirely wanting. The lodes^ moreover, 
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bear ore only to the depth of a few yards, correspoiidiDg to 
the thickneM of the cupreoat slate, and the wetssliegenden. 
In the rpthliegenden and in granite they tenninate abnipUy. 
(This is likewise the case in the riicken of Sangerfaausen 
and Bothenbnrg, where rothnickelkies and nickel^lance pre- 
dominate almost to the entire exclasion of spies cobalt) In 
the Biechelsdorf lodes pyrites containing nickel and cobalt 
occur in the zechstein aboye the capreons slate, althoogfa 
near to it» and extend to a small distance beneath it. Traces 
of bismuth have also been met with here. 

According to previoos observation, gold and silver mine- 
rals are altogether absent from this formation; still the 
fahlerz contains as much as ^ per cent of silver, and although 
this mineral, strictly speaking, does not belong to this group 
of the formation which commences with heavy ^ar, as has 
been shewn, it has been included because it appears in the 
same lodes, and because it not unfrequently contains cobalt. 

As regards the great variety of minerals occurring in the 
lodes, the Saalfeld district is the most important. 

It must be admitted that these five groups of the cobalt 
nickel formation cannot be referred to one and the same 
period, but must^ perhaps, be separated into several lode 
formations. The Chilian is undoubtedly distinct, and should 
perhaps be placed immediately after the fifth formation. 
Again, a group which includes lode quartz as an essential con- 
stituent should, perhaps, be separated from one in which it is 
absent. The want of observations respecting the relative age 
of the individual lodes in which cobalt and nickel minerals 
occur, the absence of spathic iron, and especially of barytite, 
or their pseudomorphs, in some places have rendered it 
necessary to consider under one head groups of minerals 
which will, without doubt, hereafter be found to differ. 
Still the course here adopted has the advantage of present- 
ing a connected view of the known modes of occurrence of 
bodies which in a mineralogical, chemical, and geognostical 
point of view are very closely related. 

Further, the localities enumerated admit of the conclusion 
being drawn, that the most f ecent group belopgs to a period 
between the completion of the old coal formation, and but 
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Hitle subsequent to the zeeliBiein ; up to the present time 
at least, it is not known that cobalt or nickel minerals occur 
in a sedimentary formation more recent than the latter. 

XrV. BarytiCf Lead^ and Zinc Formation, — Although this 
formation is characterised as barytic, the most frequent 
Iodic substance next to barytite is fluorspar. The lodes may 
in other respects be classified into two groups, according to 
the presence or absence of quarts. 

Among the minerals galena is the most characteristic. It 
is generally poor in silyer, in some rarer instances without 
any. There is perhaps no other formation of which it is an 
essential member where it has suffered so many alterations. 
The most ordinary products of decomposition are cerussite, 
hyromorphite, mimetite, anglesite, leadhilite, phosgenite, 
mendipite, plumbocalcite, and the very rare schwebleinz 
(superoxide of lead). 

{To he concluded in our next Number^ 



On tke Fossil Plants found in Amber. By Professor 

GtolPPBRT. 

[Berlin Academy, BtUletin, 1853, pp. 450-476; and Leonhard a. Bronn'e N. 
Jahrb. f. Min. ii.fl.w. 1853, pp. 746-749.] 

Since Prof. Ooeppert recognised the Taasodites dubius of Steru' 
berg, which occurs abundantly in die plant-bed at Schosnitz, Silesia, 
as the Taxodium dwttcAum, Rich., now liTing in the southern parts 
of the United States and in Mexico, and found also some fossil Plants 
from Sdiosnits to be identical with living species, thus pointing out 
the identity of some tertiary plants with the livings he has had the 
opportunity of examining a collection of 570 specimens of Amber, 
containing plant-remains, belonging to M. Menge of Dantsig, and 
SO specimens bequeathed by M. Berendt. With these the author 
has been enabled to raise the number of the species of plants in the 
Amber Flora from 44 to 163, of which only Libocedritss scdieor' 
nioides and Taxodites JSuroptBus occur fossil out of the Amber, and 
30 are identical with existing species. The constitution of the 
Amber Flora, as at present known, is shewn in the following table.* 



* For tiie Uiti of genera and speeieay see the works above referred to. 
TOIi- LTI. KO CXII. — APRIL 1854. 2 B 
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Kmnber of Number identical witb 
Species. easting Species. 

PLANTifi 08t.U7I<A1Ct«|l. 

I. Fungi 16 4, eertuBlj ; perinpft «M. 

II. Alg» -....,. 1 1 

6 or 7 (with «pecie» on 

in. Liohenes 12 i the E. and W. coasts of 

Aictio America.) 



\ 



i 

IV. M««ibep«tiei: |a9n>eol»w« H U 

JungermannieaB J '^ 

} 
haps all. 



V. M«8ri &OBdo« 19 { * "' 3' ^'^^^ = ^- 

TLAJnm TA8GULARB8. 

Til. CryptogamsB (Acotj^tedones.) 
Fnioes. 
FeoofltBrm Hnmboldtaita, €^. d Behr. 
IV. Monocotjledones. 
Cjperaoe». 

€^x eximia, G^. and Menge, 
Qranuneoe. 

Fragments. 
Alismacesd. 

Alisma plantaginoides, GSpp. it Menge, 
V. Qynmosperm«. 

Oapressineffi 20 2 

Abietineas 31* 1 

GnetacesB 1 

VI. Monochlamydeae. 

Betulaceae 2 

Oupuliferee 10 

8aiicineie 3 ' 

Vir. Oorolliflom. 

EridnesB 22 3 

Vacdnev 1 

PrimBlaoeso 2 

Verbasce» 2 1 

Solanesd 1 

Serophularinett 1 

Loniceres 1 

VIII. OhorisiopetalflB. 

Loranthete ».. 

Grassnlacesd • 1 1 

Th0 whoto Flora as yet known consists of 24 Families, 64 Gre- 
nera; comprising 168 species.t 

The following are the general results oi Vtot, Groeppert's re- 
searches. 

A considerable number of tertiary species of plants (ei^eoi^j 
PlanttB cellulares) are still liring. 

* Of these, eight (the species detennined from the fbeiffl wood) affdrd Amber, 
t The number of species may probably be railed to about 180, bj additions 
from about 50 specimens of which the relations are barely determinable. 
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The flora of the Amber being destitute of tropical and sub-tropical 
formSy it is to be referred to the Pliocene period. 

The remains only of forest- plants bave been preserred in the 
Aaiber. 

This flora much resembles the present, especially in the Cellular 
plants ; the Cupressinece, however, are now almost wholly wanting in 
our latitudes, and the Abiednea and the Ericinem are not abundant. 
The fbur species, ofThmay Andromeda^ and Sedum, which are iden- 
tical with the liring, are indeed northern forms ; on .the other hand, 
the Liboeedrus CkMensis is found on the Andes of Southern Chili. 

The flora of the northern parts of Europe, Asia, and America, is 
at present less rich in species of Cupressinea and Abietinets than 
that of the Amber, although it possesses soaie of the species found 
in the latter ; nor are the existing northern species of dmifertt so 
rich in resinous products as were the trees of ^ Amber-flora with 
which the Dammara Australis of New Zealand «an alone in this re- 
spect be compared, the branches and twigs of thiK tree being stiff 
with white resin-drops. 

If we take into consideration the enormous extent which the forests 
of 

Abies alba, Abies ovata, 

. ■ M nigra, Larix Dahurica, 

■ ■■ ■ balsamea, Sibirica, and 

Sibirica, Pinua Cembra, 

at present attain in North America and Northern Asia, we are led 
to infer a similar extension in former times of the Amber-forests 
throughout the northern regions ; to which, indeed, the wide distri- 
bution of amber in the late tertiary deposits of North America, 
Holland, North Germany, Russia, and Siberia to Kamtscbatka, bears 
evidence. 

If we judge from the proportion which the fir-forests bear to the 
rest of our northern flora generally, we shall infer, from the prera- 
lence of the ConifertB in the Amber, the existence of a very rich 
flora contemporaneous with the latter, and of which but a small part 
has as yet been presented to our notice. Germany contains 6800 
species of Cryptoganue, according to Rabenhorst, and 3454 species of 
PhaneroganuBy according to Koch. The proportions are — 

The 6ERMAM Flora. The AmRa Flop . 
Omibs. SpeoiM. Clantfo^ Sp^di 

CryptogamiB 8 6800 6 60 

Families. Species. Families. Species. 

Phanerogam® 135 3454 20 102 

Qapul^^m ........: 12 10 

Ericineae 23 24 

{333 ) { 94 ) 

»121 j =^ • ^^ ••• i 0J =1^ ■• 1 

2b2 
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368 On the Fossil Plants found in Amber, 

Amber is neyer found isolated in large or small masses in the 
bituminous wood of the Brown-coal with resin-duets of a single row 
of cells,, which .*er*R ^cmtWA jri!Ht »#iN4t><.ii^*»J but onlj dark- 
brown transparent resin-drops, as in the CupressinetB^ or the Cupret- 
sinoxyUm of Goeppert. The^0ii»p<Mliilliil8in-duet8 of the Abi^nett 
nloiw^ ai^ filkd with amb0r. 

It is probaUe tbat the asiber aad i(a y k tt t" f gnwfa» ha?a -bean 
dfftfitod ta the plaeas in which thej are now found. The AnQ^bor 
kn#wiB of iMk wcdl^autheolieated inftaaoe of thaoecorrenfe ef nniber 
in tbe Br«wii««oitl foraiauoii itaelf ; it ooeure in the dnft-bedt i^ve 
ik^ wbere^ bow^ve^i it does net a^^pear to baT^ originally bekaged. 
iScheerer has found it in Norway ; Von Brevem, atG ischigisflk. ki 
Kmitschatka ; Bink^ in HaiPen Idand, near Diseo Island, <Sree&- 
la«d; iuid>ja these instftneCB it isgenexallj in drifb-beds. Theaup- 
jkOsifciaB, hMreveiv that it beloAgs.to the Drift*period is difficidtto 
9ubstantiale, the flom of that period being as yet b«t little biowii* 
ttbe Btomaoh of the fossil Mtstedon found in New Jersey contained 
twigs of TTiuja oceidentcUis (found in the Amber-flora) ; and in the 
Erie Canal, in New Ymk 6ute» at a depth of 118 feet there hare 
been found freshwater dieHs, together with portions of Abieg Cana^ 
densia^ which still grows in the neighbourhood, aod leares of which 
are recognised (though with some ^ubt) in the amber. The fossil 
wood of the Drift-beda of Siberia, also, is nearly related to that of 
the present day.* 

Ilie height at which amber is found at the Castle on the Biesen- 
gebirgenear Helmsdorf is nearly 1260 feet [German] above thesefi 
l^yel, and at Grosuman^s Factory near Tannhausen, at 1350 feet. . 

The amber is not denved from one species of wood only (Pinit4s 
suecinifer)^ as Professor Goeppert formerly thought, but also fce^i 
eight other species, inolsding the Pinm Einkicnmsyin which Vau- 
pelt observed the amber of Disco Island. 

lit is probable that all the Abietincs, and perhaps the Cuprestinemf 
hare furnished their share of the resinous matter (at first consisting 
f»f various iipecifically different resins) that afterwards by fossiliza- 
tioin became amber ; and this Is supported by the author's experi- 
ments in the formation of amber from reidn by the wet process^ as 
in hisfftpBripmojU on the formation of coal from recent piant8»f 

{n form the amber Is either like drop&i, indiq^ve of a fbrmer semi- 
|l|ii4 Qondition^4>r,^ the casta, of. resin-ducts and cavities. Laigo 
^jipdttlar^masse^ }^^ have .been. ,acGumJuJf^ted.,iii the 

lower part of the stem or the root, as in the Copal trees.— (Quoi^ttfr^ 
Journal of the Geological Socjdljf^ voL x., No. 37.) 

4k, a#^ (Jawt* Jmn. Qtoh Soa, v#l. ?i. Part 2. . UmeHl* p. «^.^T»aw^ 
t IW4^ p. 33.— Tbarsl, 
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1. CUmcKte of Finmarkm. — " I shall here add/* sajs FvofeBfldf 
Jfwfb^ «'«### paitkttlan whMi give a g^eral idea of the elknate 
<>f tide part of Nor#a7. Fer ekreo jeare (1837-49), the average 
tBUp^ratim at 9 am. wae34''*4)0; at »p.m., S2°«83 ; mean S9^^e. 
Yen Btieh estiinated H, idely from the tif per le?di «# the Pine 

J MO feet above the sea), at searly l"" BeaBtnHr, er M'^-M 
Ti^rstiheit, a remarkable ooincidenee. The mean temperatove 6f 
F^^mary, whieh is decidedly the celde«t month, is 14''«4| and of 
A^pMt, whieh is osaally «iie hottest, M°*3. This rtmgek, hew^ 
ever, sniail, compared with the aetiHil esctMroes on partisiilir dayi^ 
whieh I find to be the following, during three years, ^r wUoh they 
ive epedfied ; bat of winch those for 1843 oaly a^ oertaialy Ukm 
wHh self-registering instruments :-— 

I64e. 1847. 1848. 

Maximmn AS^'-d 84^7 e6°*9 

Miniaiiim ,.14-8 3-1 90*2 

Baage 98 1 87*8 107 -1 

Hence it appears that the thermometer rarely, if eter, falh below 
^ zero of Fahrenheit, whilst there is not, perhaps, another part of 
'ftfe earth's surface on this parallel where mercury does not freeze in 
winter. The fall of rain and snow in these three years was only 
18*18, 16*81, and 17-19 inches.''* — {Norway and its €nacierg, by 
Pi^68sor James 2>. Porbes.) 

* ' 2. Proposed Meteorological Stirvey.— We regret to hare to an» 
nounce to the scientific public, on the authority of Captain James, 
HoyalJIngineers, that the proposed second conference at Brussels; for 
tfiVJdhg arrangements for the motuil interchanges of the prfaicipal 
results obtained from the meteorological observations taken on land 
in all parts of the world, cannot, under the present aspect of our 
foreign relations, take place this year. 

The opinions of all the most eminent meteorologists in Europe and 
America ^re strongly in farour of such a combination and system 
eP co-operation, and we trust the war which is now pen^g may'bb 
c(f short duration, ftnd tbtit this conference Inay stiU ^be heU^ at ttb 
distant day. ' 

HYBROaUAPHY. 
3. Amount of pressure borne by Animal Life in profound 
d^ihs.-'^The real amount of pressure borne by animal ItfW in pro- 
found depths is truly an interesting element for consideration and 

* See Reports of British ABSociation for 1849 and foUowiog years. 
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expedmant. At 16 fiithoms a living ereatire would haife to costain 
only about 60 pounds to tho square inch, and at 60 fathoms as 
much as 180 pounds. At 100 fathoms depth the pressure would 
amount to 285 pounds; and at 700 fath<mis tbe creature must 
bear with impunity a qaantity t<paA to IMO pounds upon the square 
inch ; while the pressure of 1000 fathoms of sapertiioumbeM waler 
on the same area coosidorably eacceeds a tOB%< — (RictT'AdmUrat 
Smyih^ K.S.F.r, on the Mediterranean, p. 193.) 

4. Sea Preseure,-^** In proportion to tbe descant into the sea 
does tbe pres^re of the superior portion upon tbe inferior become 
greater ; and as a column of sea water, 1 1 yards in height^ is nearly 
of the same weight as a column of air of an equal base, extending 
from the sur^e of the earth to the limit of the atroo^ere, it fol- 
lows that, at a depth of 1 100 yards, tbe water sustains a preaaure 
of 100 atmospheres. How enormous, then^ must this pressure be 
on beds still lower, if the mean deptii of the sea, at a distanoe from 
tbe coasts, extends for several miles, as the laws of gravitation seem 
to indicate." A question thence arises as to the depth of waaer 
necessary to produce the liquefaction of gases. E^imating the 
height of a column of water equal to the pressure of an atmosphere, 
in the usual way, at 34 feet, and neglecting the saline contents of 
the sea, as well as the probable compression of water itself at vast 
depths, Dr Faraday has shewn (Philosophical Transactions for 1823) 
the pressure and temperature at which the gaseous substances below 
enumerated become liquid in his experiments, and it results that 
those gases could not exist as such below the depths marked in 
feet on the last column. 

Sulphurous acid gas liquifies, under 

Cyanogen gas, 

Chlorine gas, 

Ammoniacal gas, ... 

Sulphuretted hydrogen gas. 

Carbonic acid gas, , . . 

Muriatic acid gas, ... 

Nitrous oxide gas, ... 

— {Rear-Admiral W, ff. Smph, JT.S.F., on the Mediterranemn Sea.) 

5. The Colour of the Oeean. — ^The usual tint of the Mediterranean 
Sea, when undisturbed by accidental or local causes, is a bright and 
deep blue ; but in the Adriatic a green tinge k prevalent ; in the 
Levant basin it borders on purple, while the Euxine often has the 
dark aspect from which it derives its modem i^pellation. The dear 
ultramarine tint is the most general, and has been immemorially 
noticed, although the diaphanous translucence of the water almost 
justifies those who assert that it has no colour at all. Seamen 
admit of one conclusion in regard to colour, namely, that a green 
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hue ia> geiMral lncUcfttion ^ soundings, and iodig* bhie of profoovd 
d%^th.'T^(ReaT^Adiniral W.IL Smyth, K.SJ^,, on th4 MedUantan$am 

6t Admiral Smyth <m the T4mperQtt*tP6 of the Oof oik—- The result 
of my experimenU laad« to the cpnelusion thftt there actually exists a. 
very sensible dimiiwition between the surface temperature and that 
obtained at gr^at depths, and the differeooe may be roundly esti- 
mated at about one degree for every twenty fathoms of Ene near" 
the surface^ save where the agency of subterranean currents may 
be at work, for such streams are undoubtedly connected with oeeimie 
influences ; but btitlow about 180 fathoms, to our utmost depths^ the 
temperature varied but little from 42° or 43"^ of the Fahrenheit 
scale. We found that at equal depths the warmth is rather higher 
along shore than in the offing ; stiU no reliance can be placed here 
upon thermoujetrical indications of an appr(yu;h to land or a great 
bank, as taught iu the Atlantic Ocean, and the supposed heating of 
the waves is a mistaken sensation produced by the cooling of the 
atmosphere in the meantime. The mere surface temperature is 
very variable, according to the weather and the altitude of the 
Hun, differing at sunrise and in the afternoon by three or four 
degrees, and even more. — (Rear-Admiral W* U, Smyth, K.S.F., ot^ 
ths Mediterranean Sea^ p. 124.) 

7. CajfUain AlUtCs proposal of converting the Dead Sea kUo a 
north-eastern extension of the Mediterranean, — ^There is certainly 
no natural feature of the earth's surface more astounding, or more 
difficult of explanation, than the existence of this long deep fissure, 
which, being 630 feet below the Mediterranean at the Lake of 
Tiberias, deepens in the Dead Sea to 1300 feet below the general 
s^a-Ievel. With the nature of the hilly country between the Medi- 
terranean and the Sea of Tiberias we are pratty well acquainted, 
and we are reminded by Captain Allen that a line of conimunica- 
tiou might be Cbtablished without traversing any veiy high ground. 
Ueuce it is possible that the modem spirit of enterprise m^ht 
adopt the suggestion of a ship canal, as stmdowed out by this officer, 
through which the waters of the Mediterranean, rushing for a number 
of years, might be cascaded into the low country, and thus sub- 
merging a great area^ now pestilential and of little or no value, 
render the Dead Sea a south-eastern extension of the Mediterranean. 
But still there would remain a space of land to be cut through from 
the Dead Sea depression into the Red Sea ; and the first questioft 
is, what is the nature of that barrier, and what its altitude. . 

But before we can arrive at any explanation of this problem 
in ancient or geological geography, or form any rational eon* 
jectore of the eventual possibility of opening such a water 
eommunicalion between Europe and Southern Asia, it is essen- 
tial that the true physical features of the region, particularly 
of the tract between the D^ Sea and the Red Sea, be de* 
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fiiM*^. ForiUa porposeihe prafxmi of Oi^^tain AUw lo effiot 
tn hi$ Kywti person m Surrey of audi lands, aMompattied bj a omq- 
p6tent offioer of the Royal Eogmews,^ is ««H woidij of oar coQfday, 
and I hope will be ordered by her Mi^asty's GovemnMnt*-— ^An^ 
Bodsridb MitrMmm'9 Addre99 to ike RoytU Otograpiieal Sodtty^ 
▼el. xxii., p. 16.) 

ft. Ardie 6?Z<tdarr.— -As, doobiiess, laigoporliQnaof ovroontiiienla 
were under water when vMt emtie bloob were tnmspeffeed to great 
distances by Icebergs and deposited on what are now pidna of terea 
^rma, ao these most hare proceeded from ice-clad contiimiiti. 
Amoi^ others, I hare laboured^ with my asseciates to diew hew aU 
the h^her portions of Scandinayia and Lapland constitatad a 
glacial centre in a fbnner icy period which sent off its stono-bear- 
kig ice vessels to what is now the dry land of Gonnany, then a 
S€a bottoni. Dr Binknow comes out with a demonstnition, that in 
the present period all the vast continent et Greeidand, as for as is 
known, is one vast interior of ice, throngh whidi the rocks scarcely 
protrade, and though of no great aititnde, is yet soffieiently h^ in 
its central p»ts to afford a slight incline in the general and o nw a r d 
march fer the enormous ice-fleid» until, protroding its anna into deep 
and long lateral fronds, huge hetgB aio in certain hufcomg spots 
broken off from the parent mass, and calve (as the Danes term their 
lavnch), b^re they safl away into Davis Straits and southwards* 

9. Alpmet Norwegianj Himaiayan^ SmowdiMj Cambticm^ amd 
Sighkmd Gladern. — ^The gfaidera which have been observed in the 
Alps, Norway, and Himalayan moantaiAs, are separate ice strsaMs, 
which (111 valleys, and radiate £rom certain lofty centres, earrysQg 
with them the materials out of ^diich their moraines are formed. Ajsd 
hi somo of our insular tracts, such as Snowdon and d» OnmbrMn 
mountains, we can easily explain how such glaciers must tfaec« also 
have acted from similar centres, and have scratched and polished the 
shoukters of the valleys as they descended. But as several anthen 
have observed, and as Mr Bobort Chambers has well shewn, in a re* 
cent memoir,f replete with good new observations on the west coMt 
of the Highlands, there are many lofty tracts in Scotland, as w^ae 
in Norway and o^er oountrie^ Striation seems to be quite indepea- 
^ent of tho outiine of the ground, thus indicating a grand aad g e a erU 
movement of ice. 

It is to ooontrtes whidi present such phenomena that thomenoir 
oTDr Rink ibretbly applies; and it leads us to iuMgine that thete 
was a period when Scotland, particdariy all the Highlands^ was aao* 



* ^tepfl were taken a few months ago to carry out thif project, and G«iieral 
1^ J. Burgoyne, wi^ whom I consulted, w«a quite prepared to fdraM tbs 
reqaviAe eo^eer ofieer, but the seaaoo was considered too far advanced. I 
triut that the Government wlU sanction the execution of the enterprise next 
•winter or S|n*ing, 

t £diii. Xew Phil. Journal, April 1868, p. S20. 
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logoufr io whit GvgenlAnd aow 10, and wImii mi' wy mAiHle elii«Mled 
itMlf from higiior pbtiaux iDto Ae ftfrnda or fri^ on ito «deft— ^ 
(d^ Roderick JthnMson^s Address to the Ro^ Gsoffraphwtl 
Society^ ToL xzia», p. Ixxxifi.) 

10. Frafsssor Do¥& #n Ocsanic Currents. --^Th^ influence of oceanic 
currents, says the £arl of Rosse, on the temperature of the regions in 
whach thex prevsii, wasTorj inadequately appreciated before the pub- 
Uefltionoftfaeeereseaiehes. Of these currents, the most important^ and 
infinitely the most interestatg to ourselves, is that so w^l-lmown as 
Ae Gulf Stream. Its immense influence in moderating the winter 
cold along t^ shores of western Europe, is shewn by the sii^larly 
ftbaevmsl position of the winter isothermals in thaH Mgion ; ^oA net 
only is this fact of great interest in itself, and of first*rate impor- 
tance in metoorokgy. but it has also enabled the gec^ogist to form a 
fiu- more aeeurate esttmate than otherwise it would hare been possible 
to have^ dme of the probable dimatal influences of particular con« 
figurations of land and sea, and thus to orercome, not by arbitrary 
hypothesis, bat by logical deduotaon^ some of the greaieBt apparent 
mmnalies tn speoulatiTe geology. The former existence of glaciers 
itt our own islaodb need no longer be regarded as a mystery, for it 
is new demonstrable that ^ey would be highly probable, if not ab- 
solutely necessary, consequences of any configuration of land and sea, 
whiiBfa should dirert the Gulf Stream from its present course ; and 
the geelogfst has no difficulty in conoeiWng such a configuration, not 
foerdy aar a possible, but as one which probably did exist during tfa^ 
ghwia l period. I menticm this as mi instance of the diftusiTe influ- 
mice ef a gieat step in (me science on the progress of science either 
snD»e or im directly associated with it. A further and very impertaM 
cwmfasion has been deduaed by Pr<^96sor Dove, from the monthly 
iaeihectnals ; I mean the fact that the mean temperatufe of tbofuv* 
#s^ of the ^obe, as awhde,ishigherwheiithe sanisintheaorthem 
than m the southern signs. The explanation is, that the aoHbem 
hemisphere has mere land than sea at the snrfaee, and the sduthem 
UMWh more sea than land, and that from tka diffbrent action of the 
mt^w^rt^s on the sehd aind fluid aar&oss, it ft>Uows that the hot 
mnnnler of the aorthem hemiq[ihere, added to the milder winter of 
th« aon t lis tn , gi^es a mean of geaesal' temperature eeverai degre0s 
of Fahrenheit higher than the cool summer of the southern, tegietber 
i^M^lfae cold winter lof the nonhera hemisphere.-^ProcMc2in^t 0/ 
^UMo^at Society, toL vi. No. 99 ; Earl of Rossfs Address ald^ 
j i iS »» wr s Biy Mestm^ oftke BsyahSoeietpt I.,4mds9k. 

MINERALOGY. 
II. On the supposed new metal Aridium, — Some years siQoe 
Ullgren published a paper upon a substance Iband by him in a Kor* 
we^ian chromic iron ore, and which he considered as the oxide of a 
new metal, closely resembling iron in its cliemical properties and 
relations. Bahr has care&lly examined the mineral, in question, 



Digitized by 



Google 



374 Sci€titijh InteUiff€no6.^-^mer6do^. 

aitd fifids that Che sOHxdled oxide of MMbatmhmmly oxitie of itmi, 
with a little phoephoric aoid add «iade of 9kv9mMum,r-^Jcm7U»l fmr 
Practischd Cheme^ ix. 27.) 

12. Density of SeUniwn. — Sehaffgotch hat detMiiiwd the den* 
sity of delenium, and dedaoes fipeai a gvea* namker of experoMida 
the following eonolusionfl : — 1^ Seletuom haa twK> diffiBareat ape- 
oific gravities (at 16 B.), namelj, 4*282 and 4*801. The maUir 
number belongs to an amorphous and glatsj condition, the hi^rar 
one to a granular crystalline state ; the twa states may be con- 
verted into eaeh other at pleasure. 2d^ The blood' red 6ooky Sel»> 
nium, as preoipitated in the cold, has the deasi^ of amoqpfaoaa 
Selenium, whether its ooloor and apparent folame lum been ohaag^ 
by heat or not. — (Am^riean Journid <:/ SeimcBand Arts^ 2d 8eraes» 
No. 49, p. 123.) 

13. Dolomite, — ^M. J. Durocher has obtained doknnite artifictallj 
through the action of magnesia vapours. He put in a gon-barrel 
some anhydrous chloride of magnesium, and a poroas carbonate of 
lime, the latter beii^ so placed that it conld be reached only by 
vapours from the former. The gun*barrel was dosed, and then 
kept at a low red-heat for three hours. The limestone, whoi taken 
out, was partly scoriaoeous externally, and ooveoed with a mixture 
of chloride of calcium, and chloride of magnesium within ; it wae 
altered mostly to a dolomite, as ascertained by analyns. — {AmeruMM 
Journal of Science and AttSy vol. xvii., No. 49, 2d series, p. 128.) 

14. Crystallized Fmmaoe Products. — F. Sandbei^ger has an* 
nounced the occurrence, as furnace products, of graphite in 6-sidid 
tables near Dillenburg ; metallic copper in threads, and rarely oiti^ 
hedral crystals, near Dillenburg ; antimetiial nickel in long hexa-* 
gonal needles, at Ems ; galena in deavaUe cubes, Bt Hdasappel 
and Ems ; mAgneUc iron ib octahedra ; 3 Cu' 0-fSbO* in ccfiper red 
or yellow hexagonal tables, at Dillenburg ; Ti Cy -I* 3 Ti' K la 
Bodenstiin. — (AtnertcoH Journal of Science and Arts^ vol. JLvii., 
No. 49, 2d series, p. 128.) 

15« Purification of Graphite for Lead Pencils. — Range pro* 
poses to purify poor graphite for pencils, by digesting, for thunty- 
six hoars, the finely powdered mineral with about double its weight 
of concentrated sulphuric acid, then diluting the acid with water, 
and wiehing tbe powder free from acid. Graphite thus powdered 
is very much cheaper than the ordinary £nglisli> and in quite as 
purs as the best Borro«*dale black-lead. The decanted auipburio 
acid contains iron, sulphate of alumina, &c. ; the latter may be 
separated when large quantities of graphite are operated upon. 
Runge also proposes to add a little lamp-black with the graphite, in 
cfder that the lines made by the pencils may have a deeper ^hade of 
blade. Probably certain kinds of manganese may be used for the 
same purpo6e.-H(La Teehnologiste^ April 1863, p. 300; DttbUn 
Journal if Industrial Progress, No. 1, p. 21.) 
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16. AtetU 3£merml9^-^BBf%ge we take leave of areiie sol^jeoU, 
says Sir Bodenok Muixhison, let me remind jou that^ judging from a 
memoir communicated by M. Lundt of Denmark, and lately read to 
our aooiety by Sir Walter Treirdyao, on the mineral prodace of the 
southern parts of Greenland, we have every reason to think that 
valuable ores of copper may be found to extend far to the north of 
the tracts around Disco, where the minerals in question were ob- 
served. Judging from the few rocks submitted to my inspection by 
Captain Inglefield, and which were collected in the more northern 
parallel of 77% I should infer, from their crystalline character, that 
a very laxge portion of thb region may prove to be metalliferous, 
and that industry may there be rewai*ded with spoils of the land, as 
well as by catching the whales and seals of the sea. — (Sir Roderick 
MurchtsovCs Address to the Royal Geographical Society, vol. xxiii,, 
p. Ixxxiii.) 

OBOLOGT. 

17. The Lower Silurian Rocks of the United States. — One of the 
chief geological facts ascertained in reference to the origin of life in the 
orust of the globe, is the discovery of certain fossil animals (trilobites) 
in strata lower than any in which they had been found in America, 
but which are precisely on the same horizon as the lowest fossil- 
bearing Silurian rocks of Britain, Scandinavia, Russia, and Bohemia, 
where trilobites also occur in the same relative position. Excuse 
me, then, if I say that I felt no small pride when I saw that M. 
Owen had mapped all these rocks as lower Silurian, and as agreeing 
with those which, under that name, I have defined to be the lowest 
fossil iferous rocks of Europe. These and other paleeozoic rocks, the 
equivalents of our Devonian, are surmounted by carboniferous masses 
of such extent, that one of them may be mentioned as a coal-field 
larger than England. — (Sir Roderick MwrcbisofCs Address to the 
Royal Oeographieal Society,) 

18. Nature of the CoroJUReefs between the coasts of Florida and 
Mexico. — I must, indeed, specially allude to an admirable illustra- 
tion of the true nature of the coral-reefs between the coasts of 
Florida and Mexico, the '' Keys" of the seamen. In a separate 
report on the topography of that tract, in relation to the former, 
present, and probable future condition of such reefs. Professor 
Agassiz has successfully shewn how all such surveys oqght to be 
made in conjunction with naturalists. For, quite independent of the 
important additions to natural history knowledge which are obtained, 
statesmen as well as hydrographers thus ascertain the causes of io- 
crease or decrease of coral reefs, and learn that whilst no human 
power can arrest the growth of such reefs, there are channels 
amidst them which will remain deep in long periods of time, and 
the outlines of which, when well defined by lighthouses, may be the 
salvation of mucli life and property. In other words, the fixed and 
stable points, of land and the channels which are dangerous, are 
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thas ju)clir«kdly defined by the gt^at nalaiaiHfil A^Mit.^Sh-'M&i' 
ddruft Mtirckwon^s AddretB to the Hdycd O40grKkpk^«d jSdd^, 
▼ol. xxiii.) ' 

. 19. G^iogiodl condtuixms in regard to Md BfU^A In^etior 
SeoBi — ^Thare is perhaps no feattiie of more ^mntto^g intere^ in 
Us bearing on the phyBical ootHnes of the earifa at a period wbieli 
j^paoAofaes near to our own era, than the ikot^ wfaieh geolegim) re- 
aevches ha?e esti^lshed, l^at there has existed it «a»t ftiterfor &ik, 
which corered all the area between Oonstaatinople on tilie west, ttntt 
Turkestan on the east, or a length of tiearly two thousand miles, whilst 
it ranged irregularly front south to north over a space broader than 
the present Gai^ian Sea is long, or of about one thousand miles. Of 
this great 8ubmei*ged area, the Seas of Azof, the Caspian, and the 
Aral, are now clearly the chief detached remnants. For, as I for- 
merly explained, the Tery same species of mollusca whidi are now 
living in these seas, are found in a fossil state in limestones forming 
cliffs on their shores, or on those of the Black Sea, or in masses ef 
intarmediate landi whidi are simply the elevated bottoms of a once 
continuons vast internal sea, the whole of whose inhabitants were as 
distinct from those of the then ocean as are the present inhabitants 
of these detached Caspians IrOm those of the present MedHerraneiA 
and ocean.— (iSir BoderuA MurMs<m*i Address to the Boy^ Qm^ 
grapideml Society t ^- xxiii*, p. facxxfii.) 

20. 0» the probabUdepth of the Ocean of the Buropetln Che^ 
JDepodta. By Professor H. D. Rogers (Pre?. Best. Soc Nat. Hlst^ 
1853, 297*)~Variou8 geologists, and among them Professor Sfl 
Forbee, in his excellent and learned Palseontology of the BHtidk 
Isks, in Johnston's Physical Atlas, have suggested that ^e ocean ^ 
the chalk deposits of £urope was . a deep one ; and in evideii^ ^^ 
this, Professor Forbes cites the *^ striking relationship exfelitlfr to 
deep aea iorm of the English 6halk Corals and Brachiopods^ ad£)^, 
that the peouHar Eohinoderms (Holaster, alerites, Ana»!liyti^, 
Cidaris, Brissus, and Goniaster) favour this notion, as ako the pn* 
sence of numereus Foraminifera." '' ' 

. 21. Professor Bogers^ ohfeetions to Professor Forces* De^p^a 
€i(en«ra.«^I beg leave to presoat a difficulty m the way of'tlda^eir^ 
siumoaii* Bevemi of these genera of Echinoderaas, as Aliaiii0hyte% 
CUutlBt dse., occur in the greeosand deposit of New J-ersey^r^rilfte 
4iy ecvery fossil test to the age of the greensatidand ehaik of £ti^o||». 
'And Ms Amerioaii stratum was unquestionably the sediment of tpi^ 
shallow littoral waters. That they must ha^ had a trivial ^jfA 
is £reved by the cireumstance that they repose in almost horizontal 
stratification, at a level of not more than from one to two hundred 
fbot lo^er than the genenil surface of the hills and' upland r^o^^ 
ihe K.W. of the margin of the zone they occupy as tb^ir oi^i^fop^ 
It is obvious that a depression of the cretaceous region^ euolf^^fti 
would cover the present deposits with a deep sea, would have like- 
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3^e i)iy6«»prai4 tlw kw gociMio JiiHfi tt> tbe N;W« of IW* Dekwscle, 
^iob^i!l^i90ai'ii« M;#eB;Qf^baffibig A7%t* beett sol i ie igo d.ibritayAe 
-cretaoeous or any secondary period. - - . 

n^rMv Ayre» g<wMrliod» Ihat of thote genara of fitlmodMnns, whidh 
Mr^Fo^bea regarded as deep'^ea ganera, two oc tbvee are iwnd In 
K^Nrtti AiBefioa» m'waCer not two hundred feei deep. T«relm*ida, 
vhiob baabetDgeBOPaUf pegatfdadasonlyan iiifaalHtant of tstj daep 
irater, and whose ^tntotwe has bee» deecribed as aibnMiably adaptod 
ta tbe depth at whieh it ha» bee& fbmid^ and wiuob Pvofetaor Owen 
has denonatrated, eannot exist at a depth of less lihas two ar Axse 
bandrediitthosia, exkts at Bwtpoii, Me., in w«ter se skaUew that'h 
ean be taken by hand. In the same loealky and poBttion, vadi«ta atse 
found, which have heretofore been thought to be <Rily inliabitaats of 
deep water. Some of Profeesor Forbes' gensraare also fonod in kes 
tibaa ten fathoms of wH^r,^^Ammotm Jommal of SeUnce <md 
Art, voL xrii., No. 49.) 

2S, Artifi^al SiUoi/ietiihn of Lime8imMj'--^i is some years nnoe 
M. KuUmaan <rf Lille proposed to pMsorve pseees of amlptiun^ tev, 
1^ unpregaatiiig them with a selotion of skieate of potash'^^-'^SKH 
KO+CO^ GaO=^SiO' OiO-f-OO' £0. This prooess has been 
used oo a grand scale in oertam parts of the cathedral "Sotee Dame. 
The architect of the cathedral reports as fellows :-*^l. That the i&- 
Akration of silica made *' sur les terraases et coatre<-ibrt in cbtttur/' 
in Oetober 18^, has preserved the stone from the green moss that 
ooFfevs stone in moist plaees. 2. That the gntters aad flagging of 
KuMtene subjeded to this prooess present mHaees perfeelly'dry, 
f»i^pei wkh a silicioos crust. 3. That upon theatene so propaMd, 
dust and spider webs are less common Aanupon the stone fai ikb 
ordinary state. The report also states, that tmder stoms have been 
altered hard ; they have lost part of tieir porosity, and after hriag 
washed, th^ dry more rapidly than stones ttot siiisified. The pi<i»- 
cess has suoeeeded completely on all calcareous Uodu, whether iso- 
lated, or forming part of the structure, new and okL 

It is not yet known hew this process wiU act on mortars ; but if 
snssesrfol, the silifieation of an entire monumewt may be 'aooom* 
pl^b^d>, and its restoration when^ oM* The whole estericr mi|^ -be 
tbna severed with « thick bed of «r<a&oial siHesto of Mm^ ssid a 
whole edffiee be protected by^tUa means frsos ail atmospiierie^eaiiisss 
q(: destruetioti.*~^«i^Mdw» Journal of 8dnm amd A^U^ -%i 
ierie8,iTe«49» Janmsy I8M,p. lU.) 



• This prooDm iii«^ prqTe JiigU^r uaeija ia .prot«ctiiig t^ irsjiid>4«<»i)|n|)«ll^ 
tTbh of some of our finer building stones, that ure exposed to much d<v(np. The 
4fif^t9ikfr% of ot^ ftier balMlngs ou^t, undoubtedly, not to overlook thi^irnpor- 
4»iittiiot»cev 
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84.- T$t nmehr ShmfUt^n^ mido9k0r§i^r0mj^mfskfiffhM^p^fyi9^ 
tQ'W<jf^.^^Tlh» aM<i4oBe 10 firat bMlied .to ^4«mp«rator0 of «bant, 
i6(^ Fahrenliei^ and tben pluaged into omI UTi Wted to jd]o«t tbm 
atOM t0nf»enl«r«» and attowed to jrvBMun in ii ftr about e^hi Jboors,' 
In this way a xnaaa is obtained so solid, that it it aoam^y possibly lot 
hnA it with a hamimer* Bridbi and tiks ro^im only four boiurs 
staoping, at a tomporatiure of about 230° FahronhWt. (Acid cistorns 
and refrigerators of Yorkshiro sandfttone, and nuuay Uher appUcia<> 
tions of that material, have been boiled, in this wajt in W» moe 
sevenalyearsy in many of the ohemioal faetoriee of Great Britain and 
widt the best re8ttlt8.)-*^jPontf«r'« Bafumtw^g. 1853, p. 35. 
Tk$ JhMim JkhnMy J<mrmi of Imdm^rxok Pnigrm. No. 11, 
R. 66.) 

26. EmploymmU of QMick Lim& in High Furnaces, instead <^ 
Li»mUmi^ bg C. Manmior Levi^ ami I>r Emil Schmidt^^^YrfHo 
experimeiits made at the ijron^works of Oi^;r^ near Lieg«^ thegp 
found that to produee 100 kilogrammes ol* pig-4ron, the average ooa* 
sumption of oikt for six mnnthe of 28 di^s» wben limestone was used, 
was 160^ Uof^ramaes; whilst wkh burned lime the oonstimption wcq 
only 14i^ kilogrammes ; being a saving of 8*88 per oenL The ave- 
rage pioduotien tor 38 days with limestoi^ was 461,000 kilogrammes, 
axi4 widi burned lamev 736|000^ or an increase of 24 '3 per cent* 
Corresponding reauits were obtained with another fumacoi w^irked 
for three months with limestone^ and three with burned lime. Tho 
average cokn oonsumed per 100 kilogrammes with the former being 
162^ and with the latter 147i kilogrammes ; the production of ifion 

E\t month being on an average 469,000 with limestonOy and 563*000 
logrammes wiUi lime. The fumaoer at Ougr6e have now been work* 
ing 3^ yetis with limoy with the same reralt ; the aavii^ per yuar, 
netwitihslsadtng the oest of bamiug the lime, being 30,000 franfs 
per fomaee* The same pceeess hM been sueeessfiilly tdad in soma 
parts of Walea* and in £ngland< — (Zsitsc&r. de$ Ostr. Ing, V$rdmM^ 
1862, p. 146.) 

26. Professor Rogers on Ear^hqmihs^ Movements, and the thick' 
nees of the JSa^th^s Ousi^— ^Professor fiogers is of opinion, that the 
undttlatoi^ movement of an earthquake is felt much more sensibly 
at a point above die «ar^'s snrfaee, than direotiy upon it An 
instanee illustrating this bad come within lus own knowledge. Xhe 
earthquake which destre^yed the prinoipAl city of Gaadaloupe was 
fUt in the city of New York, bat only in the fourth story of a print- 
nag office* The sound generally poeeedes the shocks as has been 
observed in this country. In North America^ the undulation is al- 
ways parallel to the physical features of the continent, making it 
reasonableto beUeve, diat through a long series of epochs the motion 
has been in one rather than various directions, as supposed by £lie 
de Beamwmt. There are two movements in earthquiake^ ; an un- 
dnielory and a moleoular moven»ent. The latter^ PmfessocIUgers 
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thodgbty w!id the nMrre^ntent wbMi altftieted most obs^rmtioii* githig 
rise as it does, to sudden and atoipt changes of relatwn mi the sniv 
faee of the earth, ad plaees where ^ formation of the ulraita admita 
of more or les^ flreedom of moTement, causing the iadden ahoeka 
which are so deatmotire. 

Professor Rogers is of (pinion, that the thickness of the eaiifa^' 
crust, in most places, is not more than ten mUea.*— (^meWcon 
Jouimal of Science andArtt, vol. xrii., p. 1^6.) 

27. ColoraHon, — Coloration cannot be mad» use of as a generfo 
character, and its importance to the palaeontologist is sa^)^ but when 
occurring on fossil forms it should always be nested. Professor Forbes 
has kindly informed me, '* that his obserrationa on the distt^tion 
in depth of recent species, have led him to the conclusion, that definito 
patterns, i.e.j stripes, bands, and waves <^ colour, riyidly marked, 
do not occur, except in rare instanoee, on sheUs living beyond mode* 
rato depths, as below 5fij fathoms or thereabouts ; and that thus we 
may be enabled to come to approximato conclusions respecting^ depths 
of ancient seas from the patterns preserved t<> us on fossil shells." 
The coloration is of some use in distifignishing the reeent torms of 
Brachiopoda ; green, yellow, red, and bluish-black, being the prevail*' 
ing colours : several forms are striped or spotted with red. Among 
the fossil species, some examples have preserved traoes of their colours^ 
BB already mentioned in Part iii., p. 6, and sevend other emnplea 
will be hereafter noticed so that in all probability the species now 
^ctinct, when alive, presented all the rich varieties of tint, oboier^ 
able in the present inhabitants of our seaB^^BriHtk Fossil BpoM* 
opoda^ vol. L, p. 53.) 

ZOOLOeT. 

28. Obs^rvoHonB on the HtMSe of c&rtain Cra¥;-JMi4».-^ln a 
letter of Dr B. P. Stephens to the Smithsonian Institvtioa.) *' Our 
friends the Astaci increase in interest as I become more and mora 
acquainted with their habite and instincts. I have haraed Aid mo&A 
that they are migratory, and in their travels are capable of doing 
much damage to dams and embankments^ On the LiMle Grenetfse, 
they have, within a few years, compelled the owners of a dam to t^ 
build it The former dam was bnili after the manner of dikeB^ Le^ 
with upright posts, snpportmg sleepers laid inoUning at a* angU di 
4.5" up the stream. On these were laid planks^ and t^ planks etrrwsi 
with dirt The Astcietu proceeding up stream, wottM kueiwrtuidet 
the planks where they rested on the bottom of the streiim, removing 
bushels of dirt and gravel in the course of a night. I have seen tbiB 
season, where they had attempted the present dam, piles of .dirt,- ^ 
at least one bushel. 

^ They new travel erer the dam in theb^ migratfons, often dHmbh^ 
upr^ht posts, two or three foot high, to gain the pond above."'*^ 
(American Journal of Science and Arts^ vol. xvii.* p. 1M») 

20. Arctic Whole iisheriee.^ The extraordraary euece^ whi<A JnM 
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attended the exertions of the whale-fishers of the United States, to 
which Gapt. W. Baillie Hamilton called my attention last stunner, 
has naturally roused the energies of many persons in this conntij', 
in the hope that the whales which hare repaired to the farthest 
Arctic seas, to live there undisturbed, may yet be readied by the 
harpoons of our sailors. 

A document communicated to the United States^ Senate by the 
Secretary of the Navy, on the 6th of April 1852, explains elearlj 
the very extraordinary and successful efforts, which were only 
commenced in the year 184B, by the whale-ship *^ Superior," 
commanded by Oapt. Roys, penetrating through Behring Strait 
into the Arctic Ocean. The success of this intrepid sailor, who 
filled his vessel with oil in a few weeks, gave rise to many imitators, 
aiid in 1849 he was followed by no less than 164 sail of American 
whale-ships, nearly the same number going out in each of the two 
succeeding years. When it is estimated that the value of the ships 
and cargoes durmg two of these years amounted to no less a sam than 
17>412,453 dollars, we cannot be surprised that so lucratire a trade 
should excite much emulation among British speculators. As 
geographers, indeed, we must now be anxious to have this important 
question finally set at rest — f.e., whether (as I think, in common 
with Old Barentz, Capt. W. B. Hamilton, and others) there maj 
not exist a practicable passage to the Arctic Ocean to the east of 
Spitzbergen ; in which case our ships might reach profitable 
whaling grounds without the risk of a long voyage to Behring 
Strait and the difficult navigation of these seas. 

Let us still hope that our own Government will endeavour to 
determine this point, so ably urged by Mr Petermann, who has 
shewn at how little cost and in how short a time the query could 
be answered, and who has also given many valid reasons to induee 
us to confide in the prospect of success. — (iSSr Roderick MurchitwCt 
Address to the Royal Qeognxphieal Society , vol. xxiii., p. Ixxxi.) 

80. Cod-Fishing of the Lo/odden Islands. — ^The cod-fishing of 
the Lofodden Islands is celebrated all over the north. Here, chiefly 
in the inclement months of February and March, fishing-boats, from 
an extent of coast of several hundreds of miles, are concentrated to the 
number, it is said, of 3000, manned by 16,000 hardy fishermen, 
who catch in the season not less than 3,000,000 ood-fish,* which 
are conveyed about midsummer to Bergen in yadits, packed in the 
manner already described. — (Forbes on Norway^ p. 62.) 



* Tfaeae fith are diiefly dried without nit, in the mm and wind, a proeaat 
peculiar to the dear dry climate of Nordland and FlaiBarkeB. 



Digitized by 



Google 



Scienti/c Intelligence.— Botany, 



381 



BOTANY. 
M. Is the Flora of the Globe a distinct and independent one ? 
— ^WTifle there are evident and distinct features in the plants which 
constitnte the floras of different parts of Britain, there are many 
ittflftcalties to he overcome before we can adopt the speculative views 
of Forbes. The connection between the Tertiary and the present 
epoch is not made out as far as the species of plants are concerned, 
and we are disposed to look upon the existing flora of the globe as 
a distinct and independent one. Schouw differs firom Forbes in his 
explanation of the flora of the British Islands. He does not believe 
in the migration and geological changes to which f^orbes alludes. 
fie thinks that the west and south-west coast of Britain and Ireland 
had at first a mild climate, especially in winter, and that in conse^ 
quence, plants were produced there common to the analogous 
eHmates of Spain and the south of France ; while the Scotch and 
English mountains were distinguished throughout by a polar 
elimate, and produced nearly the same vegetation as the Lapland 
and Scandinavian mountains.— (IVq/l^^^or Balfour's Class-Book of 
Botany, Part II., pp. 10-33.) 

'32. Physiognomy of Vegetation in difkrent Quarters of the 
€?te5e,— In this department of hotanlcal geography we oonsideF 
plants according to the distribution of forra^, marking the predomi- 
tfance of this or that form of plants by the absolute mass of its 
Hufrrtduals, or by the impression ft makes from the character given 
to the flora. The prevalence of a single form will oflen produce a 
«iuch greater physiognomic efl^ect than the number and variety of 
the floral productions. Hind says that a general physiognomic 
Unjression is sometimes conveyed by the prevalence of colour. 
7'^llow colours, according to him, abound on the tropical mountain- 
J)lains in autumn, while blue colours prevail in subtropical regions, 
fn northern latitudes and in Alpine districts, white flowers are 
'm<]^ common than on the plains. He makes the following state- 
ments as to the proportion of colours in the flowers of oHferent 
countries : 





Cyanic 


Xantbia 


White. 


Central America, . . 


12 


30 


• 8 


Sandwich Islands, . . 


13 


31 


7- 


Alaehka, .... 


26 


13 


11 


California, .... 


25 


19 


6 


New Guinea, . . . 


12 


23 


15 


Hong-Kong, . . . 


13 


27 


10 



(Professor BcUfour^s Class^Book of Botany , Part II. p. 
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33. — The Plants considered as characteristic of Nations. By 
Schouw.-:— In the South Sea Islands, the bread-fruit tree, and cocoa- 
nut palm supply important articles of food and clothing. New 
Zealand flax is characteristic of the island whence it derives its name. 
Among the Malays of the Indian Islands, the clove tree, nutmeg, 
pepper, and ginger, are the principal characteristic plants, and these 
are also common in India. Maize, which gives the most abundant, 
and also the most uncertain of all crops, was originally confined to 
America, which was also the case with the Potato. The Maguey 
plant (Agave potatorum), is a valuable product of Mexico, and may 
be called the vine of the Mexicans ; while Agave americana is use- 
ful for clothing. Chenopodium Quinoa is a plant used for food in 
the high districts of Mexico, Peru, and Chili ; the Mauritia palm is 
an important means of subsistence to the tribes of the Orinoco ; 
the iS&te Palm is equally useful in the south of Africa, and in the 
Arabian deserts. The Coffee tree characterizes the south of Arabia 
and Abyssinia. Kice and cotton were two important plants for the 
Hindoos ; the Tea plant for the Chinese ; Wheat, barley, rye, and 
oats, to the Indo- Caucasian races of Western Asia and Europe ; 
the olive and the vine for the inhabitants of Mediterranean districts ; 
and the Rein-deer Moss for the Laplanders. — (Professor Ba^our't 
Class-Book of Botany, Part II. p. 990.) 

34. The Statistics of Vegetation over the Globe. — ^This subject 
involves the consideration of the number of known vegetable species 
in the world, their numerical distribution, and the relative propor- 
tion of classes, orders, genera, and species in different countries. 
In the present imperfect state of our knowledge of the floras of 
different countries, it is impossible to tell the exact number of 
species of plants in the globe. Those known at the present day, 
Idescribed and undescribed, amount probably to nearly 120,000, and 
rom this estimates have been made of the total vegetation, the num- 
ber varying from 150,000 to 200,000. Hinds, reckoning the species 
at 134,000, gives the following conjectural distribution as compared 
with surface : — 



Species. 


Extent of Sarfaoe. 




Oeog. aq. miles. 


. 11,200 ... 


... 2,793,000 


. 36,000 ... 


.. 12,118,000 


. 25,200 ... 


8,500,000 


. 14,400 ... 


7,400,000 


. 40,000 ... 


.. 6,500,000 


. 7,200 ... 


8,100,000 



Europe, 
Asia, 
Africa, . 
N, America, 
S. America, 
Australasia, 



134,000 40,411,000 

The following is the estimated number of known and described 
plants : — 
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Genera. Species. 

Acotjledonous plants, . 140,015,000 

Monocotjledonous plants, . 1450 14,000 

Dicotyledonous plants, . 6300 67,000 



9150 96,000 

— (^Professor Balfour^ s Botany, Part II., Physiology and dassifi- 
cation, p. 996.) 

35. Geographical Distribution of Plants, — From all that has 
been said on this interesting subject, sajs Professor Balfour, we are 
led to the conclusion that many plants must have originated primi- 
tively over the whole extent of their natural distribution ; that cer- 
tain species have been confined to definite localities, and have not 
spread to any great distance from a common centre ; while others 
have been generally diffused, and appear to have been created at 
the same time in different and often far distant localities ; that mi- 
gration has taken place, to a certain extent, under the agency of 
various natural causes ; that geological changes may, in some in- 
stances, have caused interruptions in the continuity of floras, and 
may have left isolated outposts in various parts of the globe ; and 
finally, that social plants were probably created in masses, that being 
the natural arrangement suited to their habits. — {Balfour* s Class- 
Book of Botany, Part II., p. 989.) 

GEOGRAPHY. 

36. Dr BartKs Discoveries in Africa. — From the end of March to 
the end of May last year, Dr Overweg made a successful journey from 
Kuka, in a south-westerly direction, and reached to within 150 
English miles of Yacoba, the great town of the Fellatahs; while Dr 
Barth went north-east, on a journey to Baghirmi, a powerful king- 
dom between Lake Tchad and the Upper Nile, which had never been 
previously visited by any European. Dr Barth reached Masena, 
the capital of the country, on the 28th April last year, which place 
formed his head-quarters during the three successive months. — [Sir 
Roderick Murchisons Address to the Royal Geographical Society 
p. 110.) 

MISCELLANEOUS. 

37. Industrial Education, — If industrial education must be 
cheap, in order to be successful, we may say with equal truth, that 
its teachers must be well paid. In these countries the worth of a 
man is estimated by his pay ; and if we judge by this standard, the 
most worthless people are those to whom is intrusted the education 
of the people. This rule not only applies to the humble teacher of 
a country school, but to the most eminent professors of colleges. A 
simple clerk in a Government office very often receives three or four 
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times the amount of salarj which is thought liberal for a professor of 
a college. If an eminent barrister is appointed to some place, less 
than £1000 a-year would not be offered him, and even the obscure 
members of the legal profession can readily obtain from £500 to 
£700 per annum ; but the moment a scientific man is in question, 
£300 is considered to be the equivalent of his services, no matter 
how brilliant, while the junior members are considered to be suffi- 
ciently paid if they receive a salary of a draper's assistant. We 
have selected the Government rewards for scientific and literary 
servicer, not because they are exceptions to those c<mferred by the 
public, but because they shew the standard by which the latter 
judge of the value of education ; and as long as that remains, such 
as it is, we can ecarcely believe that the public is seriously desirous 
of either intellectual or industrial education. We ask of our readers 
to consider calmly and earnestly the above points. One false step 
made in the beginning would precipitate us again into the filough 
from which we have already made some suocessful efforts to escape. 
Let them ponder well over this fkct, that to be an educated people 
is to be respected, to be prosperous, to be independent. — (The D%Uh 
lin Monthly Journal of Industrial Progress, No. 11, p. 44.) 

38. Ihe Earl of Rosse, K.PM.A,, on Education. — " I do not 
contend,^' says the Earl of Bosse, *' that science can in a moment in- 
crease our success in the arts, upon which the greatness of this 
country depends. If we were to say to the mathematician, give us 
the best lines for a ship suited to a given purpose, however profound 
his mathematical knowledge might be, he would fail ; practice must 
be combined, but in due subordination with theory. It is where in 
a nation science is cultivated profoundly by a large class of persons, 
and circumstances exist tending to direct it to practice, that some 
men will always be found gifted with the faculty of applying it 
whatever way die interests of the country may require. 

Popular science, however, will not do ; it has its uses, subordinate 
as they are. It must be science of a high order ; science as taught 
at our universities. There, a power is created capable of effoctrng 
great objects, but in too many cases it is not applied at all, and it 
now passes away without useful results. Were it possible to enlist 
that gigantic power into the service of the counti'y, by making our 
scientific associations more inviting, by placing science in this metro- 
polis in a position more attractive, a result would be obtained which 
the meanest utilitai'ian would consider of immense value. — (^Pro- 
ceedings of the Royal Society, London.) 
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